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Low Cost Add-On Storage for Your TRS-80*. 

In the Size You Want. 

When you're ready for add-on disk storage, we're ready for you. 
Ready with six mini-disk storage systems — 102K bytes to 591 K bytes of 

additional on-line storage for your TRS-80 . 



• Choose either 40-track TFD-100 
or ninck TFO 2D0 "* dMves 



drivit 



PAK 
TRSDOS 



• One-, two- and Ihree-drive systems irn- 
tnediatel|r available. 

• Systems Include Perconi PATCH PAK 
#1'". on dish, at no extra ctiarge. PATCH 

;> 1 "de -glitches and upgrades 
tor 40- and TTtrack operation. 

TFD-100 "*' drives accommodate Hippy 
disks.' Store 20SK bytes per mini-disk. 

Low prices A single drive TFD-100 " 
costs jusi $399. Price includes PATCH 
nuCtfl'^disk. 

Enclosures are finished in syslem- 
compadble Tandy silver" enamel. 



Whether you need a smc^e, 40- 
track TFD- too'" acW-on or a three-dnve 
add-on wrih 77-\rack TFD-200**S. you 
get rrwre data storage for less money 
from Percom. 

Our TFD-lOO^" drive, for example. 
lets you store t02.4K bytes of data on 
one side of a disit — compared to 80K 
bytes on a TRS-80* mim-disk drive — 
and 102 4K bytes on Itw other side, too. 
Something you can't do with a TRS-80" 
drive Thais almost 205K bytes per 
mini -disk 

And tbe TFD-200"* dnves provide 

197K b^'. ■'■ ' In- I t.i >' H n ■■ 



— 197K. 394K and 591K bytes for one-. 
two arxJ three-drive systems 

PATCH PAK #1'". our upgrade 
program for your TRSDOSV rwl only 
extends TRSDOS' to accomrrwdate 40- 
and 77-track drives, it enhances 
TRSDOS' (n ott>er ways as well. PATCH 
PAK 41 "* IS supplied with each drive 
system at no additional charge. 

TTie reason you get more for less 
from Percom is simple. Peripherals are 
not a sideline at Percom. Selling disk 
systems and other peripherals is our 
main business — Ihe reason you get 
'nore engt^eering more reliabU'ty arKl 
■ ■ I ' ['■" I " I r !■ "" "I "cy. 



bi (ha Product Developmenl Queue a frioter itHtrtK* lor sslnQ ynr TR$ 80' with any 
aerial printer, aad tbifiiKlncCraroiF"'loniafiyourconiputirnienionriRlayiiercalorTV 
sciMii — lor Qsmes. aeimatcd shews, baiiaess disptsys. irapbs. Ms. Cenleo POQI 
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Tff^*i rdTIKIiDiS.trfitiMrnata 



jfEFQCM 




r^i 



PERCOM DATA COMPANV. INC. 
211 N. KIRBY - GARLAND. TX -7; 



To order sM-oii mlei-disl storsas tsi jvm TRS-W , 
•r reoMl «MMesal llarMsre. gmI Penem'a leH-lrtt 
nmbor 1-ao&577-l59? Fer tfetalM Tecfeelcal Intor- 
mlieecalt (2141 272 3421 

Orders may be paid by cttecK or money order, or 
charged to Visa or Master Charge credit accounts Texas 
residents nwsi add b% sales lax. 

*ercom 'periptierals for persons! computing' 




The easiest, least expensive way to generate 

spectacular multi-color graphics, sharp two-color alphanumerics: 

Your computer, a color tv set and the Percom Electric Crayon"^. 



Add the Electric Crayon^" to your 
system and your keyboard be- 
comes a palette, the tv screen 
your medium. 

You dab and stroke using one- 
key commands to create dazzling 
full-color drawings, eye-catching 
charts and diagrams. 

Or you run any of innumerable 
programs. Your own BASIC lan- 
guage programs that generate 
dynamic pyrotechnic images, 
laugh-provoking animations. 

From a combined alphanu- 
merics-semigraphics mode to a 
high resolution 256- by 192- 
element full graphics mode, the 
microprocessor-controlled Electric 
Crayon^" is capable of generating 
10 distinctly different display 
modes. 

Colors are brilliant and true, and 
up to eight are available depend- 
ing on the mode. 

As shipped, the Electric 
Crayon"^" interfaces a TRS-80* 
computer. It may be easily 



k^258 



adapted for interfacing to any 
computer or to an ordinary parallel 
ASCII keyboard. 

But that's not all 

The Electric Crayon is not just a 
color graphics generator/control- 
ler. 

It is also a complete self- 
contained control computer. With 
built-in provision for 1l<-byte of 
on-board program RAM, an 

EPROM chip for extending EGGS"^", 
its on-board ROM graphics OS, 
and a dual bidirectional eight-bit 
port — over and above the com- 
puter/keyboard port — for 
peripherals. The applications are 
endless. 

Shipped with EGOS^", 1K-byte of 
display memory and a com- 
prehensive user's manual that in- 
cludes an assembly language list- 
ing of EGOS^" and listings of 
BASIC demo programs, the Elec- 
tric Crayon''" costs only $249.95. 



Options include: 

• LEVEL II BASIC color 
graphics programs on 
minidiskette: $17.95. 

• A 34-conductor ribbon 
cable to interconnect the Elec- 
tric Crayon^" to a TRS-80*: 
$24.95. 

• RAM chips for adding re- 
fresh memory for higher den- 
sity graphics modes: $29..95 
per K-byte. 

• Electric Crayon"^" 
Sketchpad, a sketching grid 
of proportioned picture ele- 
ments (pixels) in a tv aspect 
ratio. For 128 x 192 or 256 x 
192 graphics modes. 11 -inch 
by 17-inch, 25-sheet pads: 
$3.95 per pad 

SYSTEM REQUIREMENTS: the video cir- 
cuitry of the Electric Crayon''" provides di- 
rect drive input to a video monitor or mod- 
ified tv set. An internal up-modulator for rf 
antenna input may be constructed by add- 
ing inexpensive components to the existing 
video circuitry. 

Prices and speciticalions SuDjeci to cnaige *il(x)u! nolce 




PERCQM DATA COMPANY, INC 

211 N KIRBV GAHLANG TEXAS 75042 
12141272.3421 



'" " iraaemark ot Percorn Data Company, Inc 

■ -■ trademark o( Tandy Radio Shacl* Corporation wnicli rias rw relatonsiip lo Pefcom Data Company 

Get into computer color graphics the easy, low-cost way with a Per- 
com Electric Crayon^". Available at Percom dealers nationwide. Call 
toll-free, 1-800-S27-159B, for the address of your nearest dealer, 
or to order direct if there is no Percom dealer in your area. 
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SPECIAL DELIVERY with EXTRACT 

. A 100% Machine Language Word Processor a 



TRS-80 " + Electric Pencil "^ or Radio Shack's Scripsit«» 



We can't stop improving and expanding the capabilities of your 
TRS-80^ ! By using SPECIAL DELIVERY with EXTRACT and either 
Electric Pencil^ or Radio Shack's Scripsit- you can get even more 
out of your computer. From just one program, you will get all this: 



MAILFORM: Create MAILFILE: The 

ONLY complete name and ad- 
dress list entry/editor program 
written in machine language. 
Instant search on any field, 
complete cursor control, just 
till in the form! 

MAILRITE: Print letters written with 
either the Electric PenciM or 
Radio Shack's Scripsit- insert- 
ing information from a MAIL- 
FILE into the letter for person- 
alizing and addressing. You 
can send a personalized letter 
to one person then a different 
personalized letter to a second 
person with true typist quality 
from your fine printer. Fea- 
tures: Indents, Underscore, 
Bold Type, End of Page Stop, 



Address Envelopes, unlimited 
insertion from address list and 
More! 

EXTRACT: Take out information 
from MAILFORM, the ma- 
chine language mailing list. 
Find the names you need by 
Zip Code, Street Address, 
Gender, Age or any other way! 

SORT: In-Memory sort on an entire 
address list using any field as 
the key. This program can sort 
an entire list in a matter of 
seconds! 

LABEL: Prints labels from MAILFILE. 

CONVERT: Make MAILFILE from 
RS mail list. 



SPECIAI DELIVERY will run on your TRS-80' with TRSDOS," NEWDOS^ or any 
other TRS'-hke DOS. 

If you bought SPECIAL DELIVERY from us, send us the disk and we will update 
it to include EXTRACT for $25. If you haven't already taken advantage of our 
SPECIAL DELIVERY program, we'll send you the complete program mciuding 
EXTRACT for just $125 (Disk). We can also send you the Electric Pencil " on Disk 
for $150. 



Software Etc . . . 
1839 Chamberlain Drive ^n 
Carrollton, Texas 75007. 
Phone Orders: (214)492-0515 




[>nian(l a Demnnslr.ition Irom vour lot.il De.iler or wrrte for a brochure of our complete line ol fine software. 
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50 
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Carpool. Getting to work in a squeeze. Walter McCahan. 
Model Conversion. Up or down, feel or inches. Tom Blackburn. 



Languages. Parlezvous Fortran? Jim Perry. 

Tiny Compiler. A very basic compiler. David Bohlke. 

PUT-N. A language proposal. William O'Brien. 

BASIC Word Processor. Write it yourself? Delmer HirjrichS- 

Buslness Programming. Operator proof operation. Wes Clarke. 

An Owner's Tale. Why did you buy one? John Dilbeck. 

Computer Bulletin Boards. Yellow page 80's. Jim Cambron. 



70 Homebrew Memory. It can be done. Richard Ragucci. 

74 Destick Your Relay. Preventive measures. Herman Lukotf. 

84 CLOAD Micrometer. Analog input output! Bertram Thiel. 

«(-V r ■■■. 

38 Pascal I & II. Tiny alternatives, Fred Monsour. 

56 Pencil Vs Scripsit. Ttie champ gets beaten! Jim Perry. 

58 Level III. Extra commands for BASIC- Ronald Bobo. 

82 Disk Alternatives. Cheap, fast and reliable. Harley Dyk. 



94 Free Format Search. Order from chaos. Henry Riekers. 
142 Fractional Input. No half measures? David Cecil. 



76 Babyroot. Root out the bad chips. Dennis Kitsz. 

86 CLOAD Monitor. A graphic CLOAD aid. Norman Whaland. 

96 Backup/Display. Clone your originals. Craig Lindley. 

114 FastDOS. Speed up your DOS, Maynard Neyer. 

116 Etch-A-Screen. Design better layouts. James Shrum. 

126 Progdata. An editor for hybrids. Steve Kelly. 

130 Super Sound. Beep, boop. ba boobla! David Morr. 

134 Cut & Splice BASIC. Patchwork Programming. R. B Nottingham. 

136 LPVIDEO. Turn your screen into ink. David Povrers. 

144 Memory Dump. PEEK about in memory. Allan Jotfe. 

152 Screenprint. Thrt^e-finger hardcopy. Louise Frankenberg. 

REGULARS 



8 80 Remarks. Wayne Green. 

8 Edit 80. Jim Perry. 

9 Unlimited 80's. Sherry Smythe. 

10 80 Accountant. Michael Tannenbaum. 

12 Reviews. Chris Brown. 

16 The Assembly Line. William Barden. Jr. 



Co*«r TRS-SO Disk A Ott>»r ttfSUtims author Harvard Pcrtnington. 
Photo by Jim Parry. 



22 80 Applications. Dennis Kitsz. 

24 Captain 80. Sob Liddii. 

26 Input. Drop us a line! 

32 NEWS. Nancy Robertson. 

162 Preview. Next month in 80. 
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META TECHNOLOGIES 



Fellow TRS-80 User: 

I'd like to thank you for your interest m our products, and, as our president, Bob Fiorelli, 
promised in our March ad, tell you something about MTC Product Engineering. The term 
"Engineering" may be misleading A product ottered for sale may involve research and 
development, design, implementation, test marketing, tollow-up evaluation, re-engineering. 
secondary distribution and exhaustive testing. A number o1 issues and tactors are involved 
in our product selection and engineering: 

■ The product should address the needs ot a broad class of users. 

• The product should free the user from as many non essential or 
redundant tasks as possible, so he can spend his time being creative 

• The product should solve technical problems that most users would 
have difficulty solving ttiemselves. 

• Groups ot compatible products should exist, so that the effectiveness 
of each one is multiplied when used with the others. 

• The product should be "human-engineered" so that people can 
understand and use it. without wading through stacks of documen- 
tation [many people won't read it anyway) 

• The product should provide continuing benefit and lasting value. 

Take, for example, our programmmg tools The same tools we offer for sale are used in our 
own development efforts The SUPERSEDE program is m constant use here at MTC. 
SUPERSEDE is a good example of a product that is simple m concept, easy to use, and ex 
tremely effective in operation, especially when combined with other "programming tool" 
products. 

Another product that embodies many of our philosophies is AIDSII This product pro 
vides users with an information management system that is simple to understand and use. 
and yet so powerful and effective that some customers are using it to virtually run their 
businesses withm a week of its purchase. It provides continuing benefit to many diverse 
users, solutions to difficult technical problems, and compatible products (CALCS, MAILS, 
REFORGE, MINGLE) are available to multiply its effectiveness. As for human engineering, 
about 60% of the core of AIDS-II is devoted to making the system as simple and consistent 
as possible, while providing extremely flexible and powerful data management functions. 
Information management systems present some of the most demanding technical 
challenges and MTC excels in this area. 

Many users need good sources ot educational materials and technical/reference intorma 
tion. We have obtained or created several products to till these needs, specifically H. C. Pen- 
nington's "TRS80 Disk & Other Mysteries'. REMSOFT's REMASSEM 1. and the MTC 
Technical Bulletin Service, with more to come The MTC Technical Bulletins are intended 
for programmers. Their content is not merely comments on or a preview of Radio Shack 
publications 

Finally, I'd like to clear up some questions regarding diskettes. We sell Verbatim because 
they have the most widely recognized product and a deservedly fine reputation Our disk- 
ettes are EXACTLY the same as available elsewhere at up to twice the price. Ot the tens of 
thousands ot diskettes we have sold nationally, less than one -tenth of one percent have 
been returned for any reason! We don't make our living selling diskettes We sell them at 
our low prices to get your attention. Don't forget, a customer-appreciation month is planned 
in 1980 (we're not saying when). For one month, and one month only, we will sell a box of 
diskettes for $19.80. Sorry, one box per customer. 

We at MTC look forward to providing you with the quality products and service you 
deserve and should expect. If we offered you anything less, we wouldn't be Meta 
Technolt^ies Corporation 

Sincerely. 
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mTc-SHIRTS 

HIGH-QUALITY. POLY-COTTON 
BLEND T-SHIRTS. White with Navy Hue | 
neck and sleeve "rincers". MTC hjfo on sleeve. 
Top quality transleri ot your cttoicc on front. 

Specify size (S.M.L,XU and Transter: 
> META TECHNOLOGIES MAKES EVERY BYTE 
COUNT! 

- DON'T TOUCH MY BITS! 
•RAM it! 

- MICRO LOVERS TAKE SMALLER BYTES! 

mTc-SHIRTS $5.95 



iincereiy. . n 

Alan R. Becker 
Product Engineering 



FILESORT $29.95 

For Model II $49.95 

Sort ASCII tiles by any combinatnn of uaer- 
specitted lieMs: ascendini or descendinf, 
numeric or r>on-nurT>eric keys. Optionatty retains 
orif inal tile. 



MAILSORT(Model I) $19.95 

MAILSORT replaces extsUnf sort in Radio Shack 
Disk MaJNnc List« system. Sort l>y any comt)ina- 
tion of riekls. such as NAME, within CITY, within 
STATE. Hi-ipeed in-memory routine sorts 300 
records In approiimately 60 seconds. Minimum 
32K recommended. 



MTC AIDS-II 

Ailing information? Doctor it up with AIDS-II. This 
Automated Information Directory System is user- 
detir>ed. features user-specified fields and 
print/dispiay formats. condrtionaJ record selection, 
updating of fields within records, sorting by any 
combinal^ ot fields, and much more! Unique 
"windowing" capability attows directories of 
unimited sue. Wir>dow size is typically 200 or more 
records in 32K. Can be used tor maibng lists, client 
reference reporting, appointment "calendars", in- 
ventory records and other informatkxi systems. 
Easy to use. Defining a system takes about a 
minute. Formatting a report or detinlne a custom 
tabei, less than 30 seconds. Sorting 200 records 
takes less than 5 seconds. Add "subsystems" tor 
additional capabilities. 

MTC AIDS-II $49.95 

For Model II $79.95 

CALCULATION SUBSYSTEM (CALCS) 

Use tor report generation invotving basic manipula- 
tion (rt numeric data, such as quantity & cost com- 
putations, balances carried forward and columnar 
totals. Expands capat>ilities with respect to inven- 
tory, accounting and other numeric-based inlorma- 
tion qrstems. 

MTC CALCS $24.95 

For Model II $39.95 

MAILING/INFORMATION LIST 
SUBSYSTEM (MAILS) 

Use for report & label generation involving format- 
tir% of primarily non-numeric data, such as 
custom. "N-up " and "N-copy" label forms, index- 
type report formatting, and sub-lieldinE 
capabilities tor selection & print. Expar>ds AIDS-II 
iwith respect to client/product reference systems, 
mailing lists and ottwr non-numeric information 
systems. 

MTC MAILS $24.95 

For Model II $39.95 

RECORD/FILE ORGANIZATION 
EXECUTIVE (REFORGE) 

Use tor expanding, contracting or reformatting 
AIDS-II fHes. Convert random & sequential tiles to 
AIDS-II format. Use tor converting mailing lists to 
AIDS-II. Inckides MERGE & PURGE capabtlities f or 
combining smaHer files into larger ones and remov- 
ing duplicate records. 

Mtc REFORGE $24.95 

For Model II $39.95 



< 



PEEK&POKE $14.95 

Frustrated because PEEK and POKE have been 
removed from Model II BASIC?. Satisfy your 
, curiosity with PEEK4P0KE from MTC Inctuded 
are 8-b(t and l&bit (LSB, MSB) seKrelDcabng 
machine language routines, instructions, and demo 
program. 



Transfer PROGRAMS and DATA 
from MODEL I to MODEL II 

TRAN-SEND 



$49»^ 



by MTC 



Requires MODEL II and MODEL I with disk S 
RS-232 Simple to use. not a kit - nothing else to 
buy Complete with custom cable. 5'/« " & 8" ftop- 
pies. instructions. May tw used over phone lines. 

Custom Cable only $19.95 

Smtatle loi use wiin Radio Shack" Iranitei piogtanKACI 013l| 
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MAKES EVERY BYTE COUNT 

IN YOUR TRS-80° MODEL I OR MODEL II DISK SYSTEM 



PROGRAMMING ^^J* 8f„|,FREE 

Trim C Any 5, $79.80 
I UULo For Model II $119.80 



• NEW* •NEW* 

TDAM $19.95 

For Model II $29.95 

Havirw trouWe with RANDOM FILES? With MTCs 
Tabte-Drivefi Access Method (TDAM) you'll never 
fret over FIELDin^ again. No knowledge of 
randofn access files is required. Insert the TDAM 
"interpreter" into any BASIC program and type in 
a few DATA statements describing the information 
in your tites. TDAM does the resti Reads and 
writes fietds and records of any type (even com- 
presses a DATE field into 3 bytes!) Features 
automatic file butter allocation/deallocation, 
memory buffering, sub-record btocking'de- 
bkxking, and handles up to 255 lietds per record. 
Super fast and super simple! Complete with 
TDAM interpreter, instructions and demo pro- 
gram. 



SIFTER $19.95 

For Model II $29.95 

Twelve in-memory high-speed sorts tor use In any 
BASIC program: stable, non-stable, with/without 
tags, for numeric or string data. Random File 
Sort included. Some sorts written in machine 
code. Includes sort subroutines, demo programs 
and instructkms. Relocate as needed with 
REBUILD. 



SHRINK $19.95 

For Model l( $29.95 

Makes Every Byte Count! Make programs 
smaller artd faster! Combirtes lines & removes un- 
necessary code IrKluding remarks. wittKMit alter 
ing program operation. Typically reduces pro- 
gram size 25% to 40%. 



DIVERGE $19.95 

For Model II $29,95 

Compares two BASIC program files, showing the 
differences between them. Identifies & lists lines 
which have been inserted, deleted, & replaced. 
Use for version control. 



* 



REBUILD $19.95 

For Modem $29,95 

Reorganize programs tor adding program code, 
faster execution, readability. Much more than sim 
pie renumbering. Rearrange groups of statements 
within a program automatically updates 
references to line numbers. Use with 
SUPERSEDE and MINGLE tor maximum eHect 



SUPERSEDE ..$19.95 

For Model II $29.95 

A "must twve" for the professional programmer 
or the serious amateur. Probably one of the 
greatest time-savers available. Write programs in 
shorthand - change variable names - generate 

Qram documentation - use with REBUILD and 
GLE to buikj new programs from old ones. 



MINGLE $19.95 

For Mode) II .$29,95 

Merge two tiles (Progrwn or Data) into a single 
file. Data files may be merged in ascending or 
descending sequence with tt>e ordering based on 
a user-specified comparison tieU, A very iundy 
utility lor consolidating data files. 



Single sided. Single defisity. Soft-sectored 

DISKETTES 



Verbatim SVi-inch 



$24 



95 

Box of 10 



Hard-sectored(lO-hole), Boiof 10 S26.95 

8-inch FLOPPIES 

Singte-density, Box of 10 S29 95 

Double-density, Box of 10 S39.95 

PLASTIC LIBRARY CASES 

5'/i-inch or 8-inch diskette case S3.2S 

5'/t-inch or 8-inch diskette case 

(wt>en purchased with each Box of 10) . . . S3.00 

FACTORY FRESH, ABSOLUTELY FIRST QUALITY 
Minimum order 1 box, NO order limit! 



Complete for Model I with all utilities 
Plus exclusive MTC QUE card! 



NEWDOS +11 

$99 



Q5 by Apparat 
and MTC 



40 TRACK VERSION $109.95 

Includes REF, RENUM, SUPERZAP, 
EDITOR.ASSEM., DISASSEM., DIRCHECK, and 
more' This is the original NEWDOS with all ol Ap 
parat's utility programs, plus any 2 MTC PROGRAM 
MING TOOLS (for Model I), of your choice Includes 
exclusive MTC QUE (Quick User Education) card 



¥ 



MTC TECH B.S. 

Our eickjsive Technical Bulletin Service reveab 
the inside story on the TRS-80' I & II. Sent by first 
class mail, bulletins are issued as the news t>reaks, 
not just or>ce a month. Expensive, but worth it! No 
advertising or flyers, just pure Technical B. S.! 
Cancel any time - unused balance refunded. Free 
year-end subject inde< with 12-month subscrip- 
tion. Subjects have inckided "PEEK&POKE tunc 
tions for Model H", "Machine Language Sort tor 
String Arrays", "Tandy Marketif^ Plans", acKl 
"Level II Memory Locations". SutMcriptions may 
be back-dated to obtain previous Bulletins. 
1-Year Subscription 

(IfKludes free index) $36.00 

Monthly Subscription $3.00/mo. 



• 



Let your TRS-80' Teach You 

ASSEMBLY 
LANGUAGE 

REMSOFT's unique package, "INTRODUCTION 
TO TRS-80- ASSEMBLY PROGRAMMING m 
eludes ten 45 minute lessons on audk) cassettes, a 
display program for each lesson providing illustra- 
twn & reinforcement, and a text book on TRS 80' 
Assembly Language Programming. Includes use- 
ful routines to access keyboard, video, printer and 
ROM. Requires 16K Level II, Model I 

REMASSEM-1 $69.95 



The perfect supplement tor your 
NEWDOS + , from IJG. Inc, 

'TRS-80 DISK AND 
OTHER MYSTERIES" 

by Harvard C, Pennington 

132 pages written m PLAIN ENGLISH packed with 
HOW TO information with details, examples and in- 
depth explanations Recover tost files and direc 
tories. remove tile protection, make BASIC pro 
grams unlistable How to use SUPERZAP, recover 
from DOS errors and MORE' 

TRS-80 DISK $19.95 



All prodiKtS 

guaranteed for 

replacement only. 

Prices, Specifications & 

Offerings subject to 
change without notice. 



w 



MOST ORDERS 

SHIPPED 

WITHIN ONE 

BUSINESS DAY 



W 



QUANTITY 

DISCOUNT 

INQUIRIES 

INVITED 



WE ACCEPT 

• VISA 

• MASTER CHARGE 

• CHECKS 

• MONEY ORDERS 

• COD. 



T 



Add $2,50 for 
shipping & 
handling 
J2.00 EXTRA 
for CO D 
Ohio residents 
add b'/2% sales tax 




TO ORDER CALL TOLL FREE 

1-800-321-3552 

IN OHIO call (216)289-7500 (COLLECT) 

IVlETfl TEChMQLQGJES CaRPaRflTJQM 

26111 Brush Avenue, Euclid, Ohio 44132 
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f(0 REMARKS 

%^^^ hv Wavne Green 



A nerve wracking 
two or three months 
pass with little more 

h^itip heard. 



' ■"'he problem of compuier program ihefi is 
' complex. One of the quesiions. which 
'iecms lo have no answer is magniiude of pro- 
gram ihefi. So far, dcspiic a repeated offer of 
SIO.OOO reward, no one ha& yei turned in a 
prosecutable case of an Instant Software pro- 
gram thai has been stolen. 

Months of Work 

Let's suppose you have spent a few' months 
writing a program and getting the bugs out of 
it. You submit ihe program to a publisher and 
hope for the bcsi. In a few weeks you get word 
that your program is being actively considered 
for publication. 

A nerve-w racking two or three months pass 
with liiile more being heard . Have they shelved 
your hard work? Didil fall between the cracks? 

Eventually a big envelope comes in ihemail. 
Your program is alive and well, but comments 
from associate editors have suggested several 
changes. One has added nearly two hundred 
lines of coding lo make Ihe program more fool- 
proof and another has changed two of your 
subroutines lo spvccd operator interaction and 
.sorting. 

You get to work again, updating the pro- 
gram and fmally submit a finished version to 
the publisher. A few more weeks elapse and 
proofs for the documentation arrive. A test 
master copy of the program dump arrives, and 
the project is becoming a reality. 

You have perhaps several thousands of dol- 
lars in time invested and so has the publisher, so 
you're anxious to see the package in the stores 
and royalties coming in. 

A couple of weeks later you attend the local 
TRS-80 club meeting. When you arrive several 
fellows are running their systems and you try a 
new game, .lust to your left you hear something 
which makes it plain that someone is running 
your program! Wow! They are obviously en- 
joying it and calling more fellow s around to see 
it. Then, they sian pulling cassettes out of their 
|X)ckets to run off copies. 

One way to make this son of theft difficult is 
to build obstacles into the programs that pre- 
vent them from being easily copied. No system 
will defeat a determined hobbyist from making 
a workable copy, but there are some which 
make it darned hard. This approach cuts the 
losses to programmers somewhat , and the work 
involved in committing the theft makes it clear 
that hobbyists really arc hurting someone seri- 
ously when they rip off program copies. 

Vasy Copies 

Instant Software programs are relatively 
easy to copy, but there is a reason for this. I feel 
that users should be able to make a backup 



copy of the original in ca.se something goes 
wrong — like pushing the record button, instead 
of play, in the heat of excitement . I also like to 
access a listing to make changes in a program. 
One of the things you lose when you protect 
programs is the ability lo list it. 

I am not naive enough to think that hobby- 
ists won't steal programs now and then. I was 
hoping that a $10,000 reward might act as an 
incentive to report a theft that led to a convic- 
tion. And, if someone were convicted, that 
might act as a deterrent. But my offer won't 
do any good unless someone walks off with 
SIO.OOO in his hands — and someone else is 
convicted of program theft, which is a felony. 

The law in this field is new. There are few 
precedents. I am convinced that program pub- 
lishing is similar enough lo book, magazine and 
music publishing thai it is prosecutable. 



It IS a shame that some hobbyist will have to 
suffer the trauma of a jail sentence or fine for 
the benefit of this new industry, but someone 
may have to do it before program ihefi will be 
laken seriously. 

The courts are rather protective of copy- 
nghts, so I'm anxious to get a few clearcui cases 
of program copying. The end result could be a 
real shot in the arm for the compuier program- 
mers, who are the biggest losers in program 
theft. 

Inhibit Growth 

Since the growth of the microcomputer busi- 
ness hinges on the availability of good soft- 
ware, unless something is done to eliminate 
program iheft, the field's growth will slow. 
This benefits no one. A slow growth rate will 
Continue to next pane 
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by Jim Perry 



^'ou can please some of the readers all of the 
time, all of ihe readers some of the time, 
but you can't plea.se all of the readers all of the 
lime. 

It seems that SO has displeased some readers 
in high places by printing the extracts from 
Har\ Pennington's book TRS-SO Disk d Other 
Mysteries (February 80). According to Radio 
Shack, no mention was made of the existence 
of their TRStX)S 2.3. 

Suffice it to say that TRSDOS 2.3 was only a 
rumor when the book was written and had not 
yet been released when the article was prepared. 
As a result of this article, Radio Shack has can- 
celed their advertising contract with 80. 

By way of rebuttal I would like to extract a 
ponion of the introduction from Harv's excel- 
lent book. It sums up my feehngs. beautifully. 



On the whole the TRS-80 is a pretty neat ma- 
ihine. In fact. I love my TRS-80- Just a few 
short years ago, a compuier with ihepv wer and 
capahilily of the TRS-80 would have cost sever- 
al hundreds of thousands of dollars, required 
an air conditioned room of considerable pro- 
portions and a staff to operate it. Certainly, ihe 
Tandy Corporation deserves all the credit 
possible for the development, production and 
distribution of this magic machine. Tandy Cor- 



poration, /SALUTE YOU! 

Like all large corporations, the Tandy Cor- 
poration, seems to have continued success in 
spile of itself. The initial .success of the TRS-80 
was, I suspect, beyond the wildest dreams of 
anybody at Tandy. Since there was no way to 
measure their success against a similar product. 
at a similar price and with similar distribution, 
who is to say ho w successful ihey really were. It 
is my contention that they were only about fifty 
to sixty percent as successful as they could have 
been! 

Very quickly, as a result, an attitude of 
"don't-tell-us. we'll-rell-you" develi>[wd. The 
eeneral quality of follow -on support, develop- 
ment and software was abysmal. Informatum 
about the workings of the sv.Mem wa.'i (and is/ a 
carefully and jealously guarded secret. It \ us ij 
"WE. " Ihe users, "couldn't possibly know a 
damn thing or figure it out ' ' and only ihe High 
PnesisofLort Horth, when they deem it propi- 
tious, will tell us what we need to know. 

So. iff tend to e.xconaie fa fancy word mean - 
ing. "give 'em hell") the Tandy Corporation 
{Radio Shack), it is only Iwcause I would like lo 
see iheni turn around iheir damn superior al- 
titude and realize that the thousands of you oui 
there are doing more than you are being given 
credit for and should be listened lo. Instead of 
THEM' telling you: 'YOU tell them. ■ 
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inhibit gcxxl hardware production. Stores will 
be limited, and people ^^ill stop writing pro- 
grams. 

My suggestion is that computer stores, in- 
cluding Radio Shack, keep a very close watch 
on demonstration systems and make sure thai 
youngsters are not left free to dump copies of 
demo software onto iheir tapes or disks. Make 
sure that customers bu>ing systems pay for 
each and every program taken. 

Qubs should set a fixed rule regarding soft- 
ware: No copying at club meetings. 

Copyright suits can be very expensive for vi- 
olators. One of the big map companies makes 
several hundred -thousand dollars a year in 
judgements when people and Tirms make copies 
of their maps without realizing those maps arc 
copyrighted. Many a club newsletter has taken 
a photocopy of a gasoline company road map 
and indicated the site of a meeting only lo have 
the members sued en mass and individually by 
[he map company. 

I am quite serious about the S10,000 Instant 
Software, Inc. is offering and am anxious to 
pay it. As I write in the ISl booklets, when your 
best friend asks you to run off a copy of an ISl 
program you have to be damned sure that he 
wants the program more than the SIO.OOO. 

All of us want the same end result, a healthy, 
rapidly growing microcomputer industry I've 
set the prices for Instant Software as low as 
possible to discourage ripoffs. But low prices 
are only possible with massive sales. 

A programmer has to make several thousand 
dollars in royalties if he is going to continue to 
write more programs. I've set the standard for 
the field at 20 percenr royalty: very high. I did 
that because 1 wanted to make program writing 
so profitable that we have a good supply of top- 
notch programs. This will be best for the indus- 
try, for programmers even program publishers, 
in the long run. 

I'm open to any ideas, suggestions or argu- 
ments on this subject, but this should keep 
things going for a while. 



80 Expo 

Acting on an ad in a Boston paper, I drove 
down to see what Radio ^ack was doing with 
their "TRS-80 Expo" ai the Park Plaza Hotel. 
1 found quite a crowd gathered in the grand 
ballroom. 

The Radio Shack dealers were there in force 
Mfith TRS-80 systems in special rooms showing 
specific programs, plus another 32 systems set 
up in the main ballroom. They were putting on 
shows every couple of hours for businessmen. 
The show started with a film introducing the 
TRS-80 and Radio Shack, then it went into 
demonstrations of the software which has so 
far been completed for the Model II. Most of 
the demo units were Model II systems. 

I talked with some of the Radio %ack peo- 
ple. 

The show was well done, and Radio Shack 
was taking orders at a pretty good clip as a 
result. A friendof mine accompanied me to the 
show arid after thinking it over for a couple of 
days, ordered a 64K Model II with which he 
hopes to run his mailing list . ■ 



Robert Epstein, 

a Harvard 

doctoral 

candidate, 

using a TRSSO 

in His research 
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by Sherry Smythe 



Looking for an unusual application of the 
TRS-80, took me to the world -renowned 
laboratory of Dr. B. F. Skinner of the Depart- 
ment of Psychology and Social Relations at 
prestigious Harvard University in Cambridge, 
MA. His lab is composed of offices, rooms 
with caged animals, minicomputer equipment 
and rooms containing racks of electronic relays 
whose wires run lo a series of experimental 
chambers. Tucked away in what appears to be a 
large closet is a TRS-80 Level II with 32K RAM 
and an expansion interface wired to those same 
chambers. 

Dr. Skinner is performing behavior modifi- 
cation experiments using pigeons, monitored 
by a TRS-80. 

Monitored by Relays 

Even at Harvard, grant money is tight. 
Robert Epstein, a doctoral candidate working 
with Skinner, needed some research done 
cheaply and quickly. He thought the TRS-80 
was a logical alternative to expensive computer 
equipment for this sophisticated control appli- 
cation. 

He is using interface equipment from Alpha 
Products Company and has added an 8-bit 
latching bi-directional port. By adding relays 
and a silent printer he monitors an experiment 
which can change 12 to 13 times per second. 

Epstein's TRS-80 is running a special 
machine language program first published in 
Behavior Research Methods and Instrumenta- 
tion that processes all information fed to ii 
from the relays. 

The purpose of Skinner's experiments is to 
discover how behavior is controlled. Within the 



chambers — specially designed observation en- 
closures — his captive birds manipulate some 
specific devices by pecking, eating, drinking, 
etc. 

Picture an orange crate made of acrylic that 
houses two pigeons, one on each side of a trans- 
parent partition Each pigeon is visible to the 
other, but pigeon 1 is the only one that can see a 
light flash, randomly green, red, or yellow. 
When the light flashes, pigeon 1 must translate 
the color to a coded symbol, marked on the 
wall clearly visible lo pigeon 2. 

The I'Jtpcriment 

Let's say green color has an X for the sym- 
bol. When the green color flashes, pigeon 1 
must peck the X from three symbols. Pigeon 2 
then pecks a box labeled Thank You and auto- 
matically feeds pigeon 1. 

Pigeon 2 must then recall the symbol that 
pigeon 1 pecked and translate it to the proper 
color, in this case green, which appears in ran- 
dom order with red and yellow. If he pecks cor- 
realy on his first try, pigeon 2 gets fed as well. 

After watching a few experiments controlled 
by the TRS-80. Epstein explained that the DEC 
equipment and all the other minicomputers in 
the lab, costing many times the price of the 
TRS-80, were all dedicated machines, but could 
do nothing except Iheir one program. His TRS- 
80, when it had completed its function, was a 
panner for backgammon. Quoting Epstein 
about the 80, "This is causing a revolution in 
lab research!" 

If you know of any TRS-80 applications that 
might interest our readers, please drop me a 
Une. ■ 
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by Michael Tannenbaum C.P.A. 



The Model 11 

operaiinfi system 

Version (L2) seemed 

to work hnmediatelw 



f^ t last the sou! searching is over, I just re- 
" ceived my new Model II. Compared to 
the painless way I slipped into ownership of the 
fully loaded Model I, the jolt was considerably 
greater. It's one thing to spend S899 and 
another to cough up S4,400. 

Unfortunately, I realized that I had to spend 
SI, 100 or more for the addiiional drive to have 
a workable system. At least 1 avoided the start 
up problems associated with TRSDOS 1.0, 1.1, 
2.0 and 2.1. The Model II operating system 
(version 1 .2) seemed to work immediately. 

Compare Model II 

I am sure that by this time almost every 80 
fan has had an opportunity to compare the 
Model 1 to the Model II. Ownership, however, 
highlights some jarring differences. The first 
thing I noticed was the noise. The Model II has 
a very busy fan and a disk that runs constantly. 

Another difference is the keyboard layout. 
Where Model I has 63 keys, the Model II has 
76. Since the computer powers up in lowercase 
and the DOS requires uppercase, I had some 
difficuhy entering commands. (Yes, I know it 
helps to read the manual.) 

The next big surprise occurred when I called 
up BASIC. Compared to the Model I, BASIC 
takes considerable time to load in the Model II. 
Once loaded, the Model II executes an auto- 
matic "? MEM" and indicates the number of 
files requested. Surprise — unless you designate 
files, none will be allocated. There is no default 
as there is in the Model I. 

After reading the manual, 1 found a BASIC 
calling sequence very similar to NEWDOS. 
Both the files and the memor>' reservation have 
to be specified when the BASIC interpreter pro- 
gram is requested. 

I have an old Line Printer One. Because of 
the lack of motor cutoff, I got into the habit of 
leaving the printer off until it was required. For 
that reason, all of my programs PEEKed at the 
device control block to check the printer's 
status. 

Since the Mode! II does not have the ability 
to PEEK or POKE memory locations, this 
method of testing printer readiness is not aTail- 
able. If the printer is not ready, you receive an 
I/O error message. When this occurs, you must 
execute a SYSTEM "FORMS" command. 
BASIC will temporarily transfer control to the 
DOS and you can alter or specify print param- 
eters desired. 

Transfer Prognini 

You should plan to keep your Model I for 
some time to transfer all that good software. 
Radio Shack has thoughtfully developed a 
Transfer program for the Model II and a Corn- 



DOS program for the Model 1. With these pro- 
grams, an RS232 board in the Model I and a 
special cable, it is possible to transfer disk files 
to the Model II. 

Aside from some minor problems in the disk 
I/O routines, most of the programs that I have 
selected to transfer were converted without 
much difficulty. Because of this, I find it sur- 
prising that in so many instances there are such 
price differentials between Mode! I and Model 
II versions of a given program. Some programs 
are highly integrated into the Model I's ar- 
chiteaure and will not function on a Model II 
without a significant revision. 

The major problem I had with my new 
Model II (aside from PEEKs, POKEs. and 
PRlNTs) was careless programming on my 
part. I had gotten into the habit of leaving out 
the "THEN" in an "IF-THEN" statement. 
This syntax violation is not tolerated by the 
Model II. If I had been consistant with the er- 
ror, 1 could have saved myselfa lot of time. Un- 
fortunately, sometimes I put it in and some- 
times I left it out. 

Backup may be another stumbling block. 
You cannot just duplicate a disk. Backup on 
the Model II is a two-step procedure. First you 
must "FORMAT" the blank diskette and then 
you may execute the "BACKUP" program. 
Better be patient. A backup procedure involv- 
ing a 500K diskette is a much slower procedure 
than on the Mode! 1. Even if you have two 
drives on your system it will take sever til 
minutes. If you have only one drive you may 
have to insert the backup copy and remove the 
source up to 10 times. 

Enough teething problems. With the big 
disks and a full sjieed CPU of the Model II, ac- 
counting applications are a natural for almost 
any size business. 

Series One Accoundng 

A good example of this new wave application 
software is the Radio Shack, Accounts Receiv- 
able-Series One (Cat. iH6-4554), developed by 
Retail Sciences, Inc., for the ill-fated Tandy 10. 

Since it is designed for a one drive system, the 
capacity is somewhat limited. A maximum of 
800 customer accounts are permitted. The sys- 
tem uses a single file for both the customer 
master records and transaction details. Since 
the file capacity is 1743 records, using the max- 
imum number of customer accounts reduces 
the capacity of the system. 

For example, if you have only 200 accounts, 
you will be able to accommodate up to 1543 
open items or an average of a little over seven 
per account. For 8(XJ accounts only 943 transac- 
tions are available, which is only a little over 
one open item per account. Since a typical ac- 



count could have an invoice, a payment and a 
credit transaction posted to complete a sale, 
this is an unhealthy situation. 

The designers of the system were aware of 
this problem. For that reason, they allow the 
user to specify either a balance-forward or 
open-item method for each account. This fea- 
ture is rather unusual for receivables systems. 
Most require the same method for all accounts. 

Another unusual feature is a provision for 
"automatic" billing. It allows you to specify an 
automatic amount to bill on a regular basis. 

The package also includes an invoicing 
module. The module eliminates the need for a 
separate billing program and if utilized, can be 
very useful in reducing invoice preparation 
time. 

The program has several automatic features 
which include extracting the billing address 
from the receivable files. This address can be 
designated as the "Ship to Address" or a 
separate "Ship to Address" can be specified if 
desired. Automatic selection of the date and 
"Net 30 days" terms are also provided. Addi- 
tional features include automatic extensions, 
tax calculations and invoice totalling. 

The invoicing module only provides input to 
the accounts receivable ledger. However, be- 
cause the program documentation is excellent, 
modification should bt possible to generate a 
data file which could be used for sales analysis 
or inventory maintenance purposes. This will 
require modification of the disk file structure 
supplied by the Shack, since the system disk has 
no room available for additional files. This lack 
of memory space is because of the file preallo- 
cation facility of TRSDOS which speeds up ac- 
cess to the records in the data file. Reducing file 
allocation to accommodate invoice details, 
detracts from the performance of the receivable 
system . 

Because the system was originally intended 
for the two-drive Tandy 10, it is possible to 
separate the data and systems diskettes. If this 
is done, an invoice detail file can be created on 
the system's disk for subsequent analysis. 

The package represents a significant im- 
provement over the Radio Shack products re- 
viewed to date. Not only is the user documenta- 
tion excellent, but the program listings contain 
remarks which identify each subroutine. File 
descriptions, indicating variable assignments 
and field length, are also provided. This data 
makes modifying the system to fit individual 
needs considerably easier. 

If the Accounts Receivable-Series One is rep- 
resentative of the Model II software that will be 
forthcoming, 1 should be very happy that I pur- 
chased the machine. ■ 
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1 . Oullasis every competitor— 200.000.000 
character head warranty 

2 No duty cycle limilations— even in dernar»ding 
business applications 

3. Professional print quality — 9 x 7 matrix 

4. Rugged txjsmess use construction — metal 
chassis — two motors 

5. 80 characters per second 

6. Upper and tower case — full 96 character 

ASCII set 

7. Double width characters 



8. Connects directly to TRS 80'*' APPLE* and 
other computers 

9. Block graphics— 64 shapes tor charts, 

graphs diagrams 

10. Friction and pin teed 

1 1 . Plain paper — up to 3 parts 

12 6 arxl 8 tines per inch — program controlled 
paper savings 

13. 80 and 132 columns — program controlled 

14. Pnce— the best value in the industry Call or 

write today for the name of your local 
Microline 60 dealer 
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14 REASONS 
WHY TRS-80 
OWNERS 
CHOOSE THE 
MtCROLINE 80 
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Alt fourteen are standard with every 
Microline 80. The only options are 
snap-on tractors and a buffered (up to 
2000 characters) RS232 interface. 



OKIDATA 
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Okidata Corporation 

1 1 1 Gaither Drive. Mount Laurel. New Jersey OBOM 

Tolephons 609-235-2600 
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^0 REVIEWS 



Dmvid Uen, 

mtlhoe. 



With all these 

shortcomings, do I 

recommend the book? Kci, 

without hesitation. 



Learning I.evef II 
David A. Lien 
Compusoft Publishinx 
San l>iet(o, CA, 1979 
352 pages, soflcuver 
$15.95 

b) (Aeretl OKdeit 

David Lien's Learning Levet 11 is wrilien 
for people who have maslcred Level I as 
well as for people who have jusi bought a Level 
II machine and know nothing aboui compuier 
programming. 

Lien's book does not repeat the maierial in 
the Lc^el I manual; instead it includes correc- 
tions and a double set of cut-and-pasie pages lo 
convert that manual lo Levet II. It coders the 
new capabilities of Level II in the style of the 
Level I manual. 

The material is about the same as thai in 
Radio Shack's Level II reference manual, but 
it's arrangHl for leaching, not reference. For 
limited reference use there is a single-page in- 
dex. 

The book doesn't cover everything. The 
DELETE command is omitted, as are RAN- 
DOM. STRINGS, CDBL, CTNT and CSNG. 
Except for USR, the rest are covered to my sat- 
isfaction. 

Lien rightly avoids discussion of machine 
language as much as possible, but I'd like more 
on communicating between machine language 
and BASIC for those who have some familiari- 
ty with both. 

Particularly well covered are the editor (two 
chapters), PRINT USING itwo chapters, in- 
cluding an exponential format my older 
manual mentions only in its sialemeni sum- 
mary), strings (si.t chapters and pans of others) 
and error messages (one page each). 

Real CumplainI 

My only real complaint about the book is the 
number of typographical errors in ii. Most are 
in the text. These are obvious and won't cause 
any trouble. But many of the typos are in the 
programs or sample runs where they might con- 
fuse beginners. 

1 had planned to come down hard on typos in 
this review, but a few daysafier I got the book 1 
received an errata sheet from Compusoft with 
over 40 corrections. It listed all ihc important 
errors I had caught and many more I'd missed. 

There are some other problems as well. In the 
section on converting Level I tapes to Level II, 
Lien saysihai the lack of abbreviations m Level 
II will lengthen programs and may make indi- 
vidual lines too long. This is not true. 

Each Level 1 abbreviaiion lakes at least two 



bytes. Its Level II counterpart is stored in one 
byte and is only spread out to Ihc full word 
when listed on the screen or printer. 

Also, since all Level I words are less than 
three times as long as their abbreviations, a 
converted line's listing v*ould be less than three 
limes as long as the original. Since Level 1 per- 
mits 70 characters per li ne, and Level 1 1 allows 
255, there is ample space tor conversion. 

Later Lien suggests that the data conversion 
tape is so complicated that it's easier to write a 
Level I program to list the data on the screen, 
then v^rite it down and re-cnier it into your con- 
verted Level II program, hew people own both 
Level l-Level 11 systems, so it's not a very prac- 
tical suggestion. 

Recommended Reading 

With all these shortcomings, do I recom- 
mend the book? Yes, without hesitation. If you 
are upgrading from Level I, you will get your 
money's vCorth. If you are starting on Level il 
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With no previous computer experience, this 
t>ouk is almost mandatory. 

Make sure you get a copy of the errata sheet . 
This should be automatic if you buy direct 
Ironi the publisher, which may be the only way 
you can buy it. I haven't seen Compusoft 
books in any store. 

Lien is an evcellent teacher and writer. Whai 
Compusoft needs now is an excellent proof- 
reader . ■ 



TRS-80 Micro Compuier 
Technical Reference Handbook 
Radio ShKk, 1978 
Fori Worth, Texas 
».9S 

by James R. Fatz 



ave you ever wondered exactly what was 
going on inside that sealed keyboard of 
your TRS-80? 1 cenainly have! 

The 77?S-50 Handbook has put an end to my 
guessing. Written clearly and simply, anyone 
who has an understanding of hardware 
nomenclature will be able to kefcp pace with the 
book's technical data. Although the book is in- 
tended for a technical audience, it offers the in- 
quisitive 80 owner information on testing and 
analyzing. 

The book begins by displaying a dual page 
foldout of a system block diagram. This dia- 
gram puts the interactive circuits in perspective 
before the reader gets into a great amount of 
detail. The next page is a memory map of the 
Level I system identical to that contained in the 
Users Manual. 

The first section, "Theory of Operation," 
contains descriptive paragraphs on: CPU Ad- 
dress Lines, CPU Data Bus, CPU Control 
Group. System RAM, Video Divider Chain, 
Video RAMs, Video Processing, Keyboard, 
I/O Ports, System Power Supply and Level 11 
ROMs. 



All these sections contain a detailed analysis 
of exactly what occurs, pin by pin, in the appro- 
priate circuitry during system operation. For 
example 1 was always mystified by the appear- 
ance of double-width characters on the screen. 
I discovered that this is normal when the system 
is placed in thirty-two character format. 

The second section, "Adjustments and 
Troubleshooting," is technical but interesting. 
I was surprised to find that the intemuttcnt 
problems that I was having, were most likely 
caused by a solder ball rolling around. I elim- 
inated them by placing the keyboard unit on 
end and tapping it. 

In the "Outside World" section a short 
outline is given on how to interface the TRS-80 
with analog devices. A sample program shows 
how to control power to a coffeepot. 

Although short, the description of the Ex- 
pansion Port Edge Card pin connections is ade- 
quate and essential for "outside world" expan- 
sion. 

A complete Parts Listing makes up the next 
section . Divided into item and function sections 
these listings include the card symbols, elec- 
trical descriptions and part numbers. (An in- 
valuable aid to the do-it-yourselfer.) 

The final section contains schematics for the 
entire system. These include a Level II BASIC 
schematic and a complete TRS-80 schematic on 
two six-page foldouts. One thing that 1 find 
particularly useful is an exact copy of circuit 
board layout, which, unfortunately, is not in- 
cluded in the users manual. ■ 
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Problem Solving and 

Structured Programming in BASIC 

Blioc B. Koffmaii and Frank L. Frkdman 

Addison-Wesley, 1979 

SI 1.50 

By Mikel Akkln 

Intenwined wiih a vacation last summer I 
spent some lime combing bookstore shelves, 
in search of a book to make leartiing BASIC 
painless. My search revealed four general 
categories: those which assume that you are a 
moron, unable to fmd distal portions of your 
own anatomy; those ground out by the Fellow- 
ship of Dusty Textbook Writers; those which 
are terminology bound; and Problem Solving 
and Structured Programming in BASIC by 
Koffman and Friedman. 

\'ery Readable 

I put this book inaclassby itself because that 
is where il belongs. An introduction to both 
computing and BASIC, ii is a reference worth 
having on your shelf. It is also readable. 1 began 
by skimming the earlier sections, but before 
long 1 was reading intenlty. 



First of all. the book is well primed. The text 
is sharp, the diagrams, figures and programs 
copious. Full and half-tone shading emphasize 
logical relationships. However, learning a com- 
puter language without a computer is rather 
like learning a foreign language with only a 
Berlitz record as a companion, that's why the 
book's graphic displays and examples are ex- 
tremely important. 

Each chapter follows the same format. After 
an introductory section establishes the purpose 
and general viewpoint, a small number of con- 
cepts and language structures are discussed in 
great detail. Each structure is shown enclosed 
in a box with its syntax and a precise description 
of its purpose. 

A section of common programming errors — 
unbelievably helpful— a summary of the topics 
covered in the chapter, and some exercises 
(solutions are provided ai the end of the book) 
round out the chapter. 

A Collection of Dialecis 

Since BASIC is not so much a language as a 
collection of dialects, you may be wondering 
which BASIC is presented. There are two 
answers . 

By treating the generetl operations that any 



Pascal: An Introduction to 

Methodical Programming 

h> William Findlay and David Wall 

Computer Science Pres-s 

Potomac. MI) 

306 partes, paperback 

$10.95 

by Chris Brown 
SO Slaff 

Don't be misled by the title of this book. It 
is not strictly a Pascal handbook. The 
main purpose of the book is to leach the reader 
the techniques of methodical programming. 
The achievement of fluency in Pascal is actually 
a secondary objective. 

What, you ask. is methodical programming? 
A good question. As far as I can tell, il is 
synonymous with logical programming. Be- 
cause il is cross-cultural, this confusion in terms 
is the essential problem I had with the book. 

The Common Tongue 

That comment is not necessarily a condem- 
nation, but it should be taken as a warning. The 
edition, intended for use in an elementary pro- 
gramming course, was authored by two gentle- 
men from Scotland. Mcsscrs Findlay and W att 
are lecturers in computing science at the 
University of Glasgow, and iheir approach to 
computing is more European than American. 
For instance, ihe authors make the assumption 
that Pascal is the lingua franca (the common 
tongue) of computing. This claim reveals the 
author's computing bias, In American comput- 
ing, if a common tongue exists al all, il is prob- 
ably BASIC. 

Aside from furthering the annoying practice 
of including foreign bu/jwords in English lan- 
guage texts, the book assumes the reader has no 



programming experience or malhetnatical ex- 
pertise. However, most students of Pascal in 
this country will have already had some experi- 
ence with computers. Starling from square one, 
may actually inhibit their progress. 

And remember this book is intended for 
classroom use. The style is businesslike, but for 
readers who icarn ihcir programming at the 
School Of Hard Knocks rather than the local 
university, it may not be the most efficient for- 
mat. 

Non-essenlial Topics 

The text is divided into six sections. Each 
contains chapters that include exercises (with 
answers). Topics that are not essential to under- 
standing are marked and can be skipped on 
first reading. 

This technique is symptomatic of the time 
constraints wiihin which most college courses 
operate. However, if material is only tangential 
to the topic under discussion, why include it in 
the first place (especially in an introductory 
discassion). 

The book does include five appendixes deal- 
ing with such Pascal idiosyncrasies as syntax 
diagrams, reserved words, predeclared entities. 
input and output, cic. These are most useful. 

The book was produced by computer and as 
result the typeface and page layouts are rather 
primitive. Texts generated by computer are, in 
general, hard to read. While computers certain- 
ly ha\e their place in our society, it is not yet in 
book production. 

The $10.95 price is rea.sonable in light of the 
outrageous sums routinely charged for limited 
edition, short lived college texts. The book's 
cost effectiveness for the independent hobbyist 
is another question . 1 think one can do better in 
an introductory Pa,scal edition than this Scot- 
tish college text.H 



BASIC is designed to perform, Ihe authors 
show how BASIC works, regardless of w helher 
your particular version differs in certain 
respects. The emphasized topics, top-down and 
structured programming, are language in- 
dependent . 

Secondly, the authors discuss three dialecis: 
minimal BASIC; Dartmouth BASIC; and BA- 
SIC-PLUS (the Digital Equipment Corpora- 
tion variety). 

Although this leaves out some features avail- 
able on personal computers (PEEK and POKE, 
for example) and includes some not found in 
small BASICS (functions and subroutines, for 
example), once you base read this book you 
will be more prepared to read your system 
manual. 

I have a few complaints with some parts of 
the book. The IF-THEN and IF-THEN-ELSE 
statements, for example, are presented as iden- 
tical in all three versions of BASIC, but, they 
are not. This is only minor. 

With Problem Solving by Koffman and 
Friedman, my BASIC is becoming fluent. ■ 




57 Practical Programs & (^ames in BASIC 
ken Traelon 
Radio Shuck. 197R 
Caialog ««2-2(»08 

S3. 95 

b> James R. Fal/ 

Finally! After so much lime, the TRS-80 sys- 
tem thai you saw in the store window is on 
your desk waiting lo do something useful. Vou 
already found out that it is awfully expensive 
buying pre-programmed tapes. Now what? 

You might try 57 Practical Programs A 
Games in BASIC, but don't hope for much, 
even if it is from Radio Shack. 

.\lihough the book contains a wide variety 
of programs from Moments. Skewncss and 
Kunosis to Space Wars, many of the programs 
simply do not work . Whether this is due to pro- 
gram logic or mispriniings the result is the same 
— frustration . 

The errors contained in the programs range 
from the obvious, like a missing parenthesis, to 
\ery obscure ones such as reversed variables in 
assignment lines. 

One good point is that the programs are 
Howcharted adequately. This can help you 
learn the relationship between program logic 
and flowchaning principles. It's too bad that 
more lime was not spent proofreading than 
fiowcharting. 

So beware, there are many special interest 
programs in this book, but it may take some 
debugging to get them to work on the 80. ■ 
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so REVIEWS 



BASIC-IP 
Richard H. Shubcrl 
SmaU Systems Softwvc 
Ncwbw7 Park, CA 
$19.95 

by Fred Bkchmaa 



Many TRS-80 owners stan out with a 
Levd I machine, as 1 did, to Icam pro- 
gramming and familiarize themselves with a 
micrcxx>mputer . However, even after buying 
so many Level I tapes and creating a number 
of Level I programs of my own, I couldn't re- 
sist the lure of Level IL After all, according to 
what I'd heard, a conversion tape supplied by 
Radio Shack with Level 11 would still allow me 
to use all my Level 1 programs. 

So I converted to Level 11, only to find that 
the conversion tape supplied only convened 
Levd I BASIC tapes, not machine language. 
Furthermore, some programs required con- 
siderable changes before they'd RUN proper- 
ly in Level 11! 

Fmally, the conversion tape expanded al- 



most all the Level I abbreviations, because 
Levd 11 doesn't allow them, so my listings and 
printouts from my newly acquired printer 
were no longer in Level 1 abbrcviateid lan- 
guage! While this might not bother some peo- 
ple, it made it difHcuh for me lo author arti- 
cles on Level 1 programs without resorting to 
my typewriter for an abbreviated Level 1 list- 
ing. 

Enin- BASIC-IP 

I tolerated this until recently, when Richard 
H. Shubcrt created his BASIC-IP tape from 
Small Systems Software. This program pro- 
vides full TRS-80 Level 1 BASIC capability 
for Level 11 16K (and up) and also adds two 
Levd I commands, LLIST and LPRINT, so 
you can now list your programs and control 
your printer from Level 1 BASIC. Schubert's 
program contains two additional commands 
that even Levd 11 BASIC doesn't have, 
LPRINTON and LPRI^4T0FF. that allow 
you to print characters displayed on the 
screen! 

BASIC-IP is a machine language tape that 
loads into the top 4K of RAM with a SYS- 



Tht Programmer's Book of Rules 

by George Ledln Jr. and Victor Ledln 

Lifetlnie Leamlng Pubtkatlons 

Dtv. Wadflworlh Publishing Company, Inc. 

Bdmont, CA 

September, 1979. 256 pages 

$7.95 Paperback 

by Chris Brown 
«0 Staff 

English language writers and editors, wres- 
tling with syntax, turn, in times of 
desperation, to a shm book of usage called The 
Elements of Style. 

Written in 1918 by an odd Utile man named 
William Strunk, this book of rules slates, in no 
uncertain terms, exactly what is and is not al- 
lowed when construaing the English language 
(according to Strunk). Called affeaionaidy, 
"Strunk," by its users, the book has become 
legendary in composition classes and editorial 
offices. 

ConporiHg Is Composnig 

Since composing computer language is simi- 
lar to composing human language, it is not sur- 
prising that The Programmer 's Book of Rules, 
by Grorge & Victor Ledin, is the computerese 
equivalent of Strunk's 1918 edition. 

The Programmer's Book of Rules is a list of 
272 programming do's and don'ts. Co-authors 
George and Victor Ledin arc California-based 
educators. George Ledin is the head of the 
Department of Computer Science at the Uni- 
versity of San Francisco. His brother, Viaor, 
has taught computer programming at U.C. 
Berkley, and for Intel in Santa Qara. 

Despite their academic backgrounds, the 
authors have maintained a real-world outlook 
on programming as a sociological, not just 
technical, exercise. Their concern for client, as 



well as programmer, is laudable. 

The Book of Rules states simply and concise- 
ly what the- authors feel is essential to the art/ 
science of programming. In terms reminiscent 
of old William Strunk, the authors exhort the 
reader to "Make sure all variables have dif- 
ferent names." 

"Avoid multiple, unconditional, jumps," 
they write. "Code carefully . . . write a refer- 
ence manual, . . . choose the right language 
for the job, . . . edit your program." 

Some of these canons border the obvious, 
others, seem trivial, but the solid fooling of the 
author's opinions is undeniable. 

The layout of the book facilitates its use. 
Pairs of facing pages work together presenting 
rules of programming on the left, while right- 
hand pages provide examples and detailed 
discussion . 

Each chapter contains a summary of refer- 
ence material ranging from the academic {Soft- 
ware Engineering—An Advanced Course), to 
the esoteric {SIGPLA\ Notices, vol. 9, no. 1 1). 
A bibliography and complete subject index are 
supplied, and the thoughtful inclusion of an 
Author Index further simplifies its organiza- 
tion. 

Skirt-Sleeve Reference 

The book is well -produced. In this day of 
quick and dirty computer books, it is encourag- 
ing to see a carefully prepared edition that sdls 
for a fair and reasonable price. 

The Programmers Book of Rules is a shin- 
sleevc reference manual. Its appeal is universal 
and its authors pull no punches, mince no 
words in their presentation. If sound advice 
and definitive opinion is what you are looking 
for, you'll find it in The Programmers Book of 
Rules. And while your at it, pick up a copy of 
Strunk's book. You'll need it when you write 
your documentation.! 




TEM command. If your machine has a 32 or 
48K memory, BASIC-IP loads at the same lo- 
cation (decimal 28327) about 1 IK up from the 
bottom of RAM. This allows you 1 1264 bytes 
of usable RAM when in the Levd 1 mode. 

BASIC-IP is compatible with most any 
printer and includes driver software. 

BASIC-IP documentation is excellent. The 
program executes automatically and asks you 
to select a printer interface option: RS-232-C, 
TRS 232, Centronics or no printer. Depend- 
ing on which option you select, you are asked 
for a few simple inputs (line feeds required?, 
nulls required?, baud rate?) that arc appropri- 
ate for your interface. 

Now a READY appears on the screen, and 
the computer acts like a Level 1 UK machine 
in almost all respects. In addition, you can 
LLIST the program in Level I "language" 
which even Level II can't do! 

You can add LPRINT statements lo your 
programs to have them appear on the printer, 
which Level I can't do. If you enter LPRINT- 
ON at the keyboard or in the program, all 
PRINT statements will appear on both the 
screen and printer until the computer encoun- 
ters an LPRINTOFF command from either 
the keyboard, or in the program. 

To return to Level 11 BASIC, type 
CMD"S". (Your Level I program will be 
lost.) The screen responds with MEMORY 
SIZE?. If you want to save BASIC-IP, type 
2832? and ENTER. This leaves you with 
111 30 usable bytes of RAM in Levd II. Tore- 
turn to BASIC-IP without rdoading, t>-pe 
SYSTEM and press ENTER, followed by 
728327 and ENTER. 

BASIC-IP comes with disk instructions as 
well. 

BASIC- IP is a marvelous, useful tape but it 
has a couple of limitations. Since it was de- 
signed as a resident interpreter in high RAM 
to act like a Level 1 BASIC ROM, it docs not 
accomodate most Levd 1 machine language 
programs. Some will load and run. If in 
doubt, CLOAD the tape and try. 

Other Level 1 machine language programs 
will "freeze" the keyboard. If this happens, 
push the keyboard reset button 0<fi rear of 
keyboard unit) and you'll find yourself back 
in BASIC-IP. The very worst is that the 
machine language tape will bomb-out BASIC- 
IP, and you'll be back in Level II with the 
MEMORY SIZE? prompt. 

The other limitation is that Level I pro- 
grams exceeding 11264 bytes do not fit into 
the memory available when BASIC-IP is resi- 
dent. The entry point of BASIC-IP in RAM 
(decimal 28327) is not controlled by the user, 
but is program tned with the machine 
language. ■ 
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Mixl-Disk and Shurneboanl 
Parmsilic Fii{(incering 
Berkeky. CA 
Mui-Disk: S99S 
Shuffleboanl: S249 

by Kevin Cohan 

Two products now available from Parasitic 
Etigineering. Berkely, CA. add storage and 
CP/M capability to your 80. 

Adding Parasitic 's Maxi-Disk gives the 
TRS-80 owner full size floppy drives that more 
than triple your storage capacity per drive. Fur- 
thermore, installing Parasitic's Shufflcboard in 
a Maxi-Disk system converts your TRS-80 into 
a true Z-80 CP/M with access lo either system 
through a simple command. 

Using eight-inch floppies with a TRS-80 re- 
quires both hardware and software modifica- 
tions. Parasitic's S99S Maxi-Disk package has 
cverylhing you'll need lo make (he alteration: 
one full-sized floppy drive, a small circuit 
board, an eight inch Maxi-DOS disk, contain- 
mg patches to enable TRSDOS 2.1, 2.2, 2.3 or 
NEWDOS to run with the new hardware. 

Installing the Maxi-Disk circuit board re- 
quires opening the expansion interface. This 
voids the official Radio Shack warranty, but it 
is worth it when you consider that after the in- 
stallation, you will have 256K of disk space on 
tine with one Maxi-Disk drive, and that up to 
four may be installed. 

After opening the expansion interface, you 
need only unplug the disk controller chip. The 
Maxt-Disk board plugs direaly into the socket 
in which the controller resided. Photographs 
included with the instructions show you the 
correct installation. That's it! 

With TRSDOS you have the option of com- 
bining 5l''*,and 8-inch drives in any order. For 
example, you may choose to have a mini drive 
as drive #0 to store programs and a Ma.xi drive 
as drive #1 to store associated data bases on 
full-sized floppies. For CPM all drives must be 
8-inch. 

Software Modificatioii 

Software modification is next. Here you 
must patch the disk operating system (any 
TRSDOS or NEWDOS) so that it "knows" 
about the new hardware. 

To do this , Parasitic provides a disk program 
called DOSPATCH. Though the final configu- 
ration of drives is up to the user, to initialize the 
system, drive #0 must be a Maxi and drive #1 
must be a Mini. 

Running the DOSPATCH program gener- 
ates the Maxi-DOS system (drive HO) disk from 
your original system disk. After this is done, 
the drives may be reconnected in the chosen or- 
der and backups made of the new system disk. 

For an additional S249, you can obtain 
Parasitic's Shufflcboard. This device turns a 
Maxi-Disk TRS-80 system into a dual DOS 
computer incorporating TRSDOS and Z-80 
CP/M. CP/M is a disk operating system, used 
with eight-inch fioppies. It is universally ap- 
plied and your programs will run on any other 



CP/M system. Consequently, more software 
has been written for the CP/M than any other 
system . 

To support CP/M, you need to install anoth- 
er small keyboard circuit, the Shuffieboard. 
Unplug the Z-80 CPU chip, plug the Shuffle- 
board into the CPU socket and plug the Z-80 
chip into the empty socket on the Shufflcboard. 

From now on, when the computer is used as 
a CP/M system, the CPU ignores the first 16K 
of memory space (except for the video RAM), 
regards the second 16K as the first, the third as 
the second and so on. 

You now have a true CP/M system, with a 
maximum memory space of 48K. True CP/M 
requires 256 bytes of RAM starting at location 
OOOOH, though the bulk of the DOS resides at 
the top of the memory space. 

These locations in low RAM contain critical 
I/O device information, as well as system entry 
vectors. Since the ROM in a TRS-80 occupies 
the first 12K of memory, those pseudo CP/M 
systems must locale this crucial system infor- 
mation somewhere else. Consequently, any at- 
tempt to run software which looks directly for 
the vectors in low RAM will cause a major 
crash. The Shuffieboard eliminates this prob- 
lem. 

Two modes are jumper selectable on the 
Shuffieboard. Mode A always boots the system 




into TRSDOS. CP/M is accessed by typing in 
the command CPM and inserting the CP/M 
system disk supplied with the Shuffieboard. 

Mode B is exaaly the opposite. The system 
boots into CP/M, and TRSDOS is accessed by 
the command TRSDOS. Unfortunately, if a fa- 
tal crash occurs while in the DOS not selected 
by the jumper, the system disk must be re- 
moved and a reset performed with the other 
system disk. 

Your total investment to turn an ordinary 
TRS-80 into a Maxi-Disk TRS-80/ Z-80 CP/M 
system is SI 244. The Maxi-Disk installation 
may be used alone, but it is the addition of 
Shuffieboard that makes this set-up valuable. 

If you are hesitant about spending this kind 
of money on your system consider that by add- 
ing this hardware to the TRS-80, not only is the 
disk storage capacity per drive tripled, but you 
also have access to an unrivaled new software 
realm. ■ 



Percom Disk Drives 
Percom Data, Inc. 
Gariand, TX 
Disk Drive: $795 

by Walter C. Jutie 

Most of you reading the microcomputer 
trade magazines are familiar with the 
name Percom Data Company. Inc. Their ad- 
vertisement probably appears in this issue. 

I talked to other companies who offered 
drives at about the same price, but power sup- 
phes, enclosures and cables weren't included. 
Furthermore, none of the companies commit- 
ted themselves to delivery lime. 

I called Percom twice before ordering my 
system. I couldn't believe how simply they 
packaged the system and called back to make 
sure I had not overlooked anything. Yes, they 
assured me, their systems included the drive(s), 
power supplies, enclosure, connecting cable 
and shipping. (Percom is now charging for ca- 
ble.) They promised delivery in six to eight 
weeks so 1 ordered a dual drive TFD-1(X) sys- 
tem. 

On the seventh week the cases arrived. For 
my system they shipped two WANGCO model 
82 drives, although you might also receive 
Penec FD-200 drives. Both drives support 
40-irack operation and have dual sense lamps 
so you can record on both sides of your disk- 
ettes without having to punch extra holes in the 
jackets. 

The drives are packed separately in their own 
proieaive canons and some assembly is re- 



quired. The instructions make assembly a snap. 
Rrst you determine which drive you will use as 
DRIVE and remove the terminating resistor 
from the other drives. Then you mount the 
drives into the enclosure with the machine 
.screws provided and plug in the lead from the 
power supply. Plug in the conneaing cable and 
replace the top of the enclosure. In fifteen 
minutes you're done. 

From my ignorance of floppy disks and how 
they worked I had this fear in the back of my 
mind that buying a 40 track drive while Radio 
Shack used 35 track drives would make my sys- 
tem incompatible. Percom assured me there 
was no problem but I didn't believe them until I 
placed my Radio Shack DOS 2.1 diskette inio 
my new DRIVE and booted the system. It 
came up the first time without a hitch and I felt 
much better. The five extra tracks on my Per- 
com are additional ones that Radio Shack 
drives are not physically able to reach. The 
standard DOS doesn't even know they exist. 

But why give up that extra fourteen percent 
capacity on each drive? 

You don't. 

Percom sends their PATCHPAK diskette 
with each system which tells DOS how to han- 
dle 40 track drives. This PATCHPAK requires 
two drives to run, but once updated DOS han- 
dles 40 track drives just as well as it did the 35 
track drives. 

Though Percom now charges for their con- 
nection cable, for $24.95-539.95— depending 
on the number of drives— I recommend il to 
complement, as near as I can tell, the perfect 
system. ■ 
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THE ASSEMBLY LINE 



by William Barden, Jr. 



Relocatahility is 

a main ingredient for 

constructing assembly 

language routines , , . in 

nj^rr programs. 



n this month's column we're going to discuss 
two interesting topics: "relocatahility" of 
Z-80 instructions and programs; and a way to 
read the TRS-80 Mode! I keyboard. 

Relocatahility is a main ingredient for con- 
structing assembly language routines that can 
be embedded in BASIC programs. The second 
subject will let us read every key with a fairly 
simple assembly language routine. 

Are You FrM to Relocate? 

Relocatahility is one of those mysterious 
Z-80 buzz words that everybody uses. When 
used to describe assembly language code, relo- 
catabilily simply means a given instruction will 
execute properly anywhere in memory. To ex- 
amine this idea, you'll need to know something 
about instruction formats. Pick up that copy of 
TRS-80 Assembly-Language Programming 
and do some rereading. I'll wait .... 

Z-80 instructions have many formats. Some 
are only one-byte long specifying a simple ac- 
tion, such as selling the carry flag (SCF) or 
complementing the A register (CPL). These in- 
siruclioris contain no address fields or other 
operands. They execute anywhere in memory. 

Another type of instruction uses a field, or 
fields, within the instruction to define a CPU 
register or register pair. An example of this type 
of register addressing is a LD A,C which uses a 
field for the source register (C) and destination 
register (A). This type of instruction also exe- 
cutes anywhere in memory. 

Another common type of addressing is im- 
mediate addressing, in which the data is imme- 
diate within the instruction itself. Since the data 
is constant data, the instruction appears the 



same anywhere in ROM or RAM. The instruc- 
tions LD A, 23 and LD HL,3C00H are exam- 
ples of immediate addressing. 

There is no problem when any of the register 
pairs or index registers are used to point to a 
memory location. An ADD A,(HL} or LD 
A, (IX + 5) has the same appearance whether it 
is loaded at location 25 or 2S00. 

But some instructions do change when load- 
ed into different areas of memory. In general, 
any instruction that specifies a memory address 
where the operand for the instruction is located 
does change. 

If we were to load a variable into the A regis- 
ter, for example, we might have the instruction 
LD A.(40EEH) or LD A.{VARP). The second 
and third bytes of the LD would specify a 
memory address. When this memory address 
remains constant, there is no problem. 

For example, we could load variables into 
the A register by LD A,{40EEH) instructions 
anywhere in memory. 

A Variable wKhin the Program 

A problem develops, however, when the 
variable to be used was located within our ow n 
program. Suppose that we use the code shown 
in Program Listing 1. 





OH(i 


WUOH 


.ORIGIN 


SlMtl 


LD 


A, (VARl) 


l.OAU VARIABO 




CAL; 


SUBS 


.("AL 1 ("ONVfHSION 




JP 


NtXT 


;CiO ON 


VARl 


[)l:IH 


2J 


.HOIDSll.'RHFNT tol 
TRSaOs i\ YUMA 






Program Listing 1. 



DBBfl IMBSAIC 


B01BO 




LD 


HLi3C0BH 


0aiS3 JEBF 


SKI 10 Li 


CIP 


LD 


Ai0BFH 


BB05 n 


B0 1 2'B 




LI5 


1 HL ( ! A 


ea<B6 23 


00130 




INC 


HL 


aaa? 7c 


BBIAB 




LD 


A,H 


BOeS FE40 


00150 




CP 


40H 


0B0A ;iflF7 


0Blb0 




JR 


Ni.LuOP 


BH0C O 


a017B 




RET 




B00I0 


B01BK 




END 




aaOHB TOTAL 


ERRORS 









ISTART OF SCREEN 

:GRAPH!C5 ALL- ON 

IWHITE L'UT CINE CHARACTER 

i POINT In NEXT 

:GET MS BVTF UF ADDRESS 

!TEST F(_>H END 

!G0 IF NOT END 

! RETURN TO BA5rC 



100 HEM THiy IK A SAMPLE CALL Tip THE WHITE OUT SUBROUTINE. 

110 REM THE ASSEMPLV -LANGUAGE SUBROUTINE IS RELOCATAELt^ AND 

11:0 REM IN DUMMV STRING A». 

130 A» = CHR»'33)-tChR«!01*-CHn*(;.01-*CHR«(fc;'»-tCHR»( \'n > ♦ t.HH» < 1 1 'J ; -t-fHRf IT 

♦ CHR* (!:■■:. I ■tCHfi»i:''5'.l + CHR«[t'.) • CHR« ( J."' ' tCHfi» ( 147 i •CHR« ( IPtl I 

MB P=VARPTHtA») 

150 POKE It^It. PEEK(B->U 

160 POKE 16527. PEEK(B-t-2) 

170 r^UBRiBl 

180 GOTO 180 



Program Listing 2. 



When we assemble this code (which is in- 
complete), the LD A, (VARl) is assembled as 
3AH (operation code for LD A) in the first byte 
and the address value for VARl in b>les 2 and 
3. In this case, the address of VARl would beat 
location 8009H as the LD, CALL, and JP in- 
structions each take three b>1es. 

This code runs only ai the 8000H area. If ii 
were relocated anywhere else, the LD 
A, (VARl) would attempt to load VARl from 
8009H, instead of nine bytes from the start of 
the new area! 

An equivalent condition would e.xist for JP 
(Jump) instructions, where the jump address is 
in bytes 2 and 3 of the instruction, and for 
CALLs. The same problem would also be pre- 
sent for an immediate instruction, such as LD 
HL, TABLE, specifying an address of a vari- 
able (rather than a constant). 

Any time that an instruction specifies a direct 
memory address that refers to a location nol 
fixed in memory, the instruction cannot be re- 
located and executed. Instructions that are not 
relocatable are: conditional and unconditional 
JPs; CALLs; loads that use a direct address; 
and immediate loads that specify a variable ad- 
dress. 

JR (Jump Relative) jumps are relocatable 
because they do not specify a direct memory 
address, but a displacement value that is 
referenced to the current location of the in- 
struction. This means that any subroutine that 
contains nonrelocatable instructions cannot be 
used as embedded assembly code in BASIC 
programs. 

The reason for this, of course, is that we 
generally don't know in advance where the 
dummy string for BASIC will reside. If we did, 
we could ORG (Origin) the assembly code for 
that spot. But, the string may be in various 
places dependent upon other strings and 
BASIC statements. 

Without first reassembling a new Origin we 
cannot move assembly code ORGed at one area 
into another if the code contains instructions 
with direct addres.ses. 

It is possible to make a completely relocat- 
able assembly language subroutine for use in 
BASIC dummy strings or SYSTEM type opera- 
tions, as long as JRs are used in place of JPs. 
No CALLs to areas within the subroutine can 
be used, nor variables within the program. An 
example is shown in Program Listing 2 in a sub- 
routine that whites out the screen. It is embed- 
ded in Level Ii BASIC as adummy string by the 
useofCHRS. 

Automaled Relocation 

It's possible to relocate code automatically. 
Continue !o next page 
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This technique, used on larger systems, assem- 
bles a machine program and the object code is 
output to disk. The object code in this case con- 
tains not only the machine language Form of 
the instructions, but also information relating 
to the origin, relocatability or absoluteness of 
the instructions and data and other load items. 

The object code by means of a special loader 
examines each load item and loads the data as- 
sociated with it. [f the data is specified as relo- 
catable, such as a JP or CALL instruction, a 
load bias is added to the direct address portion 
of the instruction. This produces the proper ad- 
dress in memory where the instructions are to 
be loaded. The job of relocating the machine 
code, then, is done by the loader. The assembly 
program does not have to be reassembled for 
each new memory area where it is to execute. 

Can we relocate existing machine language 
code that has no source listing? Yes, but the 
process is tedious. 



// is possible to make 

a completely relocatable 

assembly language 

subroutine for use in 
BASIC Dummy strings . . . 



First, the code must be disassembled by a dis- 
assembler such as Small System Software's 
RSM series or Apparat's DISASSEM. Then, 
all JPs, CALLs and loads with references to 
variables in locations that are not fixed must be 
changed. These references must be given ad- 
dresses corresponding to the locations for the 
new area. It's easy to make a mistake while do- 
ing this. Also, it is not easy to determine which 
references to variables are to fixed locations 
and which are to locations that will be relocated 
to new areas. 

An alternative method is to reenter the 
source code, based on the disassembled listing, 
with the original ORG to sec if it assembles to 
the original machine code. Then, reassemble 
with a new origin. 

Project Number 2 

Learning to play the TRS-80 Model 1 key- 
board IS a great deal less demanding than play- 
ing Bach or Garner on 88 keys. First of all, we 
have only 53 keys (count 'em), not including the 
numeric keypad on some of your systems. All 
of these keys are active keys and generate a 
signal. In fact, the keyboard forms a matrix (ar- 
ray) as shown in Fig. 1. The matrix has eight 
rows and eight columns. Associated with each 
row is a row address of hexadecimal: 3801, 
3S02, 3804, 3S08, 3810, 3820, 3840. and 3880. 

To address a row, a Z-80 LD instruction with 

a row address is executed. The LD instruction 

Continue to next page 
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FNTFR 
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y 
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SHIFT 



1811 1 H 
1802H 
3804H 
ISIWH 
.IK I OH 
IHIOH 
JUWOH 



Fif!. I. Keyboard Matrix 



Ffloe 




001'>0 




■ ifiS 


0F000H 


tCHANGE THIS FOR VOUR 5VSTEM 


Fiieiei 


CD0PF0 


oei^d 


CAIL>>B 


CALl 


RFADKP 


!READ KEYPfiAHD 


FBK93 


P7 


00160 
00170 




OR 
JR 


A 

?. CALLhP 


;TE5T FOR NUl.i 
■-L'XiP IF NULL 


FBP'5 


3irH3F 


00180 
00190 
00 101 




ID 

JR 


(3E:0M1,A 
CALLKB 


iDISPl A¥ i:>N VIDEO 
tLCKiP FOR NEXT CHAR 


FBflP. 

FPiaF 
F010 


:■ 1 a 1 ,10 

7F 
P7 

.00'. 


00:.'00 

00^' 1 B 

00;mb 
00 ."■'.p 


:ECAN 7 
REAHKP 

RF Ml 1 


ROWS 
l.D 
L D 
I'R 
JR 


Ht. ■3801H 
A< (HL 1 
A 
N7.READ:'0 


iHOW ADDRESS 
l&ET ROU VALLJE 
!TFGT \/i\\ UE 
:G0 IF KEV PRE5S 


F01I- 


rBJ'i 


00:"^B 




f!LA 


L 


!SHIFT R'lU ADDRESS 


Ffll4 
FB1"i 


FP 
1RF7 


0P."iSP 

KB."' 70 






M 

HEAD 10 


! RETURN IF NO PRESS 
;nnRF ROWS TO GO 






pp:b2 


IC'JNVERT RiiW. C 


"H UnN TiJ 1 NDf t 




FBI 7 
f PIS 
Fgll -) 


AF 


P030P 
00310 


READ^O 
HFAD."-5 


1 r 

KOB 
SRI 


1' -tt, 

A 

L 


1 RTjU \JHi III- 

!7FH0 A 

1 SHIFT ADDRESS 


F01P 

Fair 




003 :-p 
00 3 ip 


OtAOJP 


,1R 
ADD 


C.HFAD:i!i 

A.H 


!oO IF D.:iNE 
! pi iu*B 


FBir 


IR'F. 


fl034(? 




Jfl 


kF ad; -^ 


iCONT !NUE 


FP.-1 


t1.'-l" ■■ 


013 I'lB 


i»Eflti 15 


1 D 


R . BF FH 


:'''M ur»N rnUNT 


' 0:1 


VS- 


('0:'fP 


RtAI>A0 


INl 


P 


IPUMF CiXJNT 


fH.- 


..i' V-. 


H«.' /B 




SRi 


i 


:SH[Fr Row VALUE 


Fa."p 


"<0f F 
Htf" 


P03P^ 




ADD 


NC . RE ACB 
A<P 


tCONIINUE -TlL ONE OUT 
!NOW ROW»B*COL IN A 


I p:o 


•.F 


00 ..pr 




1 D 


C.A 


iTRAhfSFFR TO C 


F0."D 


3APP,'P 
0'- 


IW4 10 

ppj, IP 


iFlND r*Ft r FNTRV 

IP A. ;3ee0Hi 

RR(.A 


[SHIFT ROW ADDRESS 
iALHiN TO BIT 6 


' PIE 


PF 


0013? 




RRCA 






fb:'f 

F0?P 
F0.11 


01 
-F 
0600 


00-^ lip 
00-<6Q 




ADD 

1 n 

1 D 


A. C 

C, A 
P.0 


iADD IN INDEX 
sPAO^ Tu C 
iNOW IN PC 


FH3ft 
FE)H7 


."■Ift.'FP 

7F 


00i.7P 
PU'iZB 


LB 
ADD 

1 n 

;DfPOUNCF DFl AV 


HI . l.PTAB 
HI ,PC 
A. (HL ) 


SADDREBE- OF LOOh UP TABLE 
SPOINI TO WALUe 
iGET VALUE 


F03e 


."; 1 enat' 


005 IP 




LD 


HL.:'<y57 


!35 MILLISECOND DELAY 


FB13P 

F0:*t 

FP.7F 


0IFFFF 
00 

3BFP 


00^:0 
00'. 30 
O0"iJi0 


ReAP?0 


l.D 

ADD 

JR 


BC. -1 

HL.ec 

C. READ50 


: 1 Tn BC 

!Df CRFMENT COUNT 

;Gn IF NOr DONE 


FPiil 


f V 


00'i=,e 


RET 

;KB I i>''iKUP TAP.l. 


F HERE. 


iRETURN WITH CHAR IN A 


pciee 




00'. 7 B 


KETAP 


DEF^ 


B 


1 rc:m l c 


0B0Q 




00^80 
00s ''P 

00b0e 




DEFS 
DEFB 
DEFS 


a 

8 

e 


sRl'W 1 LC 
: ROW ;■ L C 
; RriW 3 I C 


000 e 




00610 




DEF5 
DEF'; 




: HOW "i L C 
:ROW 5 LC 


0008 




00O30 




DEFS 


B 


■■ ROW 6 L C 


vmeB 

0008 




006 <^e 

00650 




DEFS 
DEF5 


8 
B 


:GAP OF e 

:r':>w a uc 


eeoe 




00660 




DEFS 


8 


!«OW ' I.'" 


000e 

0008 
0008 




00670 
00680 
00690 




DEFS 

DEF5 
DEFS 


8 
B 
B 


!ROw ; jc 
:R<:iW 3 uc 
-.ROW 4 uc 


0008 
000B 

F0ee 




00700 
00710 
00720 




DEFG 
DEFB 
END 


B 

B 
CALLKB 


ERoW 3 uc 
:ROW 6 UC 


eeBBB TOTAL 


ERRORS 











Program Listing 3. 
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will return a single byte into the A register in the 
Z-80. In this case the keyboard is treated as a 
series of memory locations. 

Only one row at a time can be addressed. 
One LD insiruciion is required for each row. 

If no key is pressed, the byte contains all 
zeros; if one or more keys are pressed, there is 
a one-bit in every bit position corresponding 
to the column for the keypress. 

As an example, if the H/i key is pressed, a 
00001000 is read into the A register when an LD 
A,13SI0H) instruction is executed. 

Sounds simple, doesn't it? To delect a key 
press, all one must do i^ to execute eight LDs, 
one for each row, and look for a ;ero bit. If 
none is found, the eight I.Ds are executed 
again. If a zero bit is found, a conversion is 
made lo the proper ASCII character for the 



key has been pushed, a zero is returned in A. 

RhADKB is divided into five parts, scan- 
ning, conversion, table lookup, debounce. and 
the lookup table itself. 

Scanning is done by reading in the first seven 
row values and looking for a zero in any bit. 
ICPL changes all ones to zeros and all zeros to 
ones in a "one's complement.") The keyboard 
address of 3801H. 3802H and so fonh, is held 
in the HI. register pair. A new address is obtain- 
ed by shifting the I. register left one bit at a 
time. For example, 02 shifted left yields 04. The 
contents of H remains constant at 38H. 

When the L register contains 80H (address 
3880H), all rows have been scanned and a is 
returned in A. The M(inus) flag will be set 
directly after the SLA to 3880H. 

The next section ccKivcrts the row value and 



Learning to play the TRS-80 Model I 
keyboard is a great deal less demanding 
than playing Bach or Garner on 88 
keys. First of all, we have only 53 keys . . 



row and column. 

As some of us know from early battles with 
the keyboard, there are oiher subtleties involv- 
ed here. First, there's the conversion to ASCII. 
The Level II BASIC interpreter uses a some- 
what convoluted approach to this conversion 
by checking ranges, subtracting tricky factors 
and doing table lookups for special characters. 
We will take the more stiaighiforv^ard ap- 
proach of doing a direct table reference, though 
it requires more memory. Thai way we can re- 
define the keys as required from .ASCII to any 
other functions we desire. 

Sccondlv. there's that infamous debounce 
problem. Level II has n-key rollover, which 
allows another key lo be pressed while the first 
is being held. We'll use 0-key rollover and 
eliminate some of the debtJuncc problem. 

The process of debouncing simply means 
that the scan is performed long enough to catch 
the key press but not rapidly enough to dcicci 
an erroneous bounce on either make or break. 
As soon as a zero is detected, a time delay is 
performed that provides a reasonable amount 
of time for the key to be held and released. 
Typically this would be 20 to 40 milliseconds 
(20 lo 40 thousandths of a lecond). 

NoiA it appears we have all the elements for 
reading the keyboard. 1 ei's put them together 
in a subroutine called, reasonably enough. 
READKB. The subroutine appears in Program 
Listing 3. 

The subroutine will return an .ASCII value 
(or whatever you put in table KBTAB) for the 
corresponding key. The subroutine does not 
wait until a key is pushed bci'orc returning. The 
ASCII value is returned in the .A register. If no 



column value to a value of 0-55 by finding 
ROW. 8 f COL. This index value can then be 
used to look up a unique value for each row, 
column address. We have two problems here: 
How do we multiply ROW«8; and how do we 
convert the input byicin A to a column value of 
0-77 

Finding ROW»8isdoncby taking the partial 
row address in L (OIH. 02H. 04H. etc) and 
shifting it right until tfie C(arry) bit is set. For 
each shift, 8 is added to the A register. The 
result is ROW .g. The top row, of course, is row 
0- We now have a value of 0. 8. 16, 24. 32, 40. 
or 48 in the A register. Adding the bit position 
of the column bit will give us a value of 0-55. 

First, though, we must convert the column 
bit position to a value of 0-7. We do this by 
shifting out the input byte until a one appears 
to set the carry out of the left hand side of the 
C register. For each shift a count in the B reg- 
ister is incremented. At the end, the column 
value is added to ROW»8 in C to give us 
ROW. 8 f COL. a value of 0-55. 

We did not scan the SHIFT row in the scan- 
ning section for a good rea,son. We now have a 
unique (row, column) value in C. Since each 
key may be upper or lowercase, however, we 
must convert the 0-55 value to 0-1 10, represent- 
ing codes for both upper and lowercase, based 
on the SHIFT key. 

First, we read in the SHIH key by LD 
A,(3880H). Complementing this value and 
shifting right two bit positions gives OXO(XXKX), 
where \ is a zero, if the SHIFT key is not 
pres.scd and a one. if the SHIFT key is pressed. 
This value is then added to the row, column 
value in C to give a value of 0-119. There arc 



numerous "gaps" in this range representing 
impossible combinations, but memory is 
cheap! 

The next part of READKB finds the table en- 
try corresponding to the (row, column, SHIFT 
key) value. The hash value is added to the ad- 
dress of the lookup table KBTAB to point to 
the unique value for the key. The value is then 
loaded into the A register. 

Next, a debounce delay of 35 milliseconds is 
performed. The carry flag is reset after ADD 
HL.BC. if the result is minus. We use this tech- 
nique to decrement a delay count in HI.. The 
delay count can be changed by the reader for 
experiments in various debounce delays. 

Upper and Lowercase Keys 

The lookup table can provide a unique value 
for upper and lowercase keys, including: 
SHIFT, up arrow; SHIFT, right arrow; and 
others. The values for Level 1 1 and Disk BASIC 
compatibility are given in Table 1 . These can be 
added to the source code by DEFBs that replace 
the 1 5 DF-FS pseudo-ops. (Each DEFS reserves 
8 bytes of storage.) Any other values may be 
defined for the keys For example, special com- 
munications or word processing control char- 
acters can replace selected key values. 

There is an easier way lo obtain a keyboard 
value. We can utilize the buill-in subroutine in 
Level II ROM at location 03E3H. This is the 
keyboard driver routine. A word of warning, 
however. This driver is replaced by another 
driver in IRSDOS or other programs to elimi- 
nate debounce problems. 

To use any of the drivers, find which one is in 
use by examining the keyboard DCB (data con- 
trol block). The address of the keyboard driver 
in use is at locations 401 6H and 401 7H (1M06 
and 1 6407) in reverse Z-80 address format (least 
significant byte of address followed by most 
significant). Use this address and perform a 
CALL to the driver. On return, the A register 
will contain a zero if no key has been pushed, or 
the ASCII-tike value if a key has been pushed. 
If a key has been pushed, n-key rollover and de- 
bounce arc also performed. 

Next month we'll examine some techniques 
of assembly language high speed graphics. In 
the meantime, try as much assembly language 
coding as possible, and remember, Radio 
Shack's computer stores are now stocking tran- 
quilizers for assembly language programmers 
(part #Z80-OHNO).H 
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Instant Software: 
BASIC Sophistication 



Join the Disk Revolution! 

Instant Software has revolution- 
ized TRS-80 business programs by 
introducing the speed and conve- 
nience of disk software. Here are 
two no-nonsense packages that 
will do your work rapidly and effi- 
ciently. 

Our Energy Audit package is de- 
signed to save you money on 
home heating expenses. It will 
analyze your home and make 
specific recommendations for 
your insulation needs. 

Our Accounts Receivable/Ac- 
counts Payable package is a ver- 
satile, easy-to-use business sys- 
tem. KB/Microcomputing maga- 
zine uses this system for all of its 
dealer book sales. It will soon be 
augmented by more business pro- 
grams from the same author. 

So stop going around in circles, 
take our disk software out for a 
spin. You won't be sorry. 




When it comes to spending money for energy to heat a home, everybody's 
a "skinflint." With today's rising fuel prices and staggering inflation, you 
need ways not only to cut down on your home heating bills but also to con- 
serve our diminishing energy supplies. 

Oneofthebest ways to invest your money is to insulate your home. You'll 
save money, and your home will appreciate in value. But, you're asking your- 
self. "How do I start, where should 1 insulate, and what will it cost me?" The 
Energy Audit package can answer all these questions and more. 

The programs in this package will give you detailed instructions on how to 
examine your home, collect information on its structural components and 
layout, and create a data file. The program will then analyze this data, show 
where you're losing money because of excessive heat loss, and describe the 
most cost-effective methods for saving energy and money. 

You may select any area of your home for detailed scrutiny, input your 
own cost figures, calculate savings potentials tor different options, and 
incorporate whichever you want into your own home-investment budget. In 
effect, you can create a computerized "model" of your home. You'll be able 
to see the changes that will be made in your energy budget as a result of ad- 
ding a wood stove or refinishing an attic. 

When your friends and neighbors see how much money you're saving, 
they will want their homes analyzed too. You could even start your own busi- 
ness, showing your customers exactly where and how to insulate their 
homes for maximum savings. The Energy Audit package is the perfect sell- 
ing tool for any contractor or building supplies dealer. 

With the Energy Audit package you'll know what your home needs, where 
it needs it. and how much it will cost you. 

Or mayt>e you enjoy paying utility bills? 

rkg. 0089R (cauettc venloti) S49.9S. . . 

Pkg. 005ZRD (dIsk-lMued venlcMi) (75.00. f ^'Atl^^ 



ACCOUNTS RECEIVABLE/ 
ACCOUNTS PAYABLE 



/ ENERGY AUDIT \ 




Now. in one package, you can have a complete Accounts 
Receivable/Accounts Payable (AR/AP) system! These pro- 
grams will handle all the drudgery involved in processing 
AR/AP entries 

Each program is capable ot handlmg up to 760 accounts and 
as many as 1500 entries per month Should you need to handle 
more accounts, you can divide them into as many sub-groups 
as necessary and keep a set of data disks for each sub group 

The Accounts Receivable program can print invoices, state- 
ments, and address labels for each customer. It will also 
generate a Month End report, a Customer Activity report, and a 
Daily Sales report 

The Accounts Payable program will generate a Month End 
report, an Account report, a Daily Activity report and a Check 
Payment report. 

The AR/AP package is ideal for any small business. The pro- 
grams are self prompting and are easily used by anyone famil- 



iar with AR/AP operations. 

These programs can save you money, because they can print 
your company's letterhead at the top of each invoice and state- 
ment, using plain, fan-tolded paper. 

Accounts Receivable/Accounts Payable; Software tor the 
Professional. 

THIS PACKAGE REQUIRES THE FOLLOWING MINIMUM 
SYSTEM 

1. A TRS-80 Level II microcomputer. 16K of memory. 

2. An Expansion Interface with at least 16K of additional 
memory. 

3. Three mmi-disk drives. 

4. A pm-feed line printer. 

5 Any TRS-80 Disk Operating System 



Ask tor Package 0O75RD 



S199.95. 






Instant Software Inc 



Prices subject to change without notice. 

Peterborough, New Hampshire 03458 603-924-7296 



' Reaiiar Service — see page J62 
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Instant SoftwarelNew Releases 




Why wait for good weather? With 
the GoU/Cross-Out package you have 
11 clubs and a putter with which to 
piay the finest (electronic) golf course 
In the country. The Golf program is al- 
most the real thing. It Includes sand 
traps, water hazards, roughs and put- 
ting greens. It even includes variable 
wind factors which must be taken into 
consideration if you want to score in 
the low 70' s. 

You can play the standard 18 holes 
in the program, or design your own 
championship course. Simple Instruc- 
tions are Included that let you design 
fairways, reiocate greens and place 
water hazards where you want them. 

The Crossout program Is the old fa- 
vorite peg puzzle game In a new com- 
puterized form. You play the garhe by 
jumping a peg over another into an em- 
pty square. The object Is to leave one 
peg on the board In the center square. 
It sounds easy, but It's not. 
Ordw Na 0009R $7.95. 




■»« 



'>y BALL 

TURRET 

GUNNER 

Fof years Ihe Petro Resource Conglom- 
erate has attacked our photon collection sta- 
tions and strangled our deep-space trade 
routes. The PRC's Exxonerators Class light 
fighters (code name: Gnat) have t>een their 
main weapon. Now you can strike back, by 
joining the Ball Turret Gunner Service. 

Imagine yourself at the control console of 
the LW-1417 Stratot)lazer fType B Strategic 
Laser Weapon). Your Hindsight Director in- 
forms you that a Gnat fighter is coming in for 
an attack. You position your gigawatt laser 
turret until you can see the target on your 
monitor. The Range Indicator shows he's 
coming in fast. You center your target sights 
on his location. The Targeting Computer 




studies his course and speed as your finger 
tenses over the firing key. You know you'll 
have only a fraction of a second in which to 
react. The Gnat fighter's evasive maneuvers 
cause him to dance in your sights. Suddenly 
you see \he fire command, and you instinc- 
tively react. Your Stratobiazer's laser t)eam 
lashes out and reduces the Gnat fightet' to an 
expanding ball of ionized gas. Mission ac- 
complished. 

Ball Turret Gunner, with your choice of 
multiple levels of difficulty, optional sound 
effects programming, and superb graphics, 
is more ttian just a game. It's an adventure. 
Experience it! 
OrdwNo. 0051RS9.B5 



Level I Notice 



Dear Customer, 

Due to the decreased demand for pro- 
grams for the TRS-80 Level I, Instant 
Software had decided to discontinue the 
production of Level I program packages. 
We still have a quantity of Level I 
packages in stock which we will sell un- 
til our inventory is depleted. No orders 
for Level I packages will be accepted 
after July 1, 1980. 

Packages that contain both Level I 
and II programs will continue to be 
marketed. 



SEE 
INSIDE BACK COVER 

FOR LIST OF 
DEALERS NEAR YOU. 

Look for Instant Sohwareat astore near you. If the 
store nearest you does not stock hstart Software, 
use this order blank to purchase your software 
directly or call Toli-Free 1 -800-25&5473 

Name 



For a free catalog listing over 200 programs 
write: Instant Software Catalog D*pt., 
Peterborough, N.H. 03458. 

Prices subject to change without notice. 



MIMIC 

A fast-action memory game. 

In Mimic, players are shown a sequence 
of graphic characters that appear in ran- 
dom locations within a 3x3 grid. You'll 
have to remember the order and location In 
which the characters were shown, and 
"mimic" that sequence on your keytx)ard. 

With several levels of skill, it's not hard to 
see why people of all ages enjoy this exer- 
cise of concentration and dexterity. 

TR&W Level II 16K, OrderNo.0066R $7.95 



Address 
City 



State. 



.Zip. 



D Check Money orOef 

D VISA n AMEX D Master Charge 

Card No, ^ _^ 

ExpirXioo Date 



Signed. 



Dale. 



Orctor your Instant Sottwara toilayl 



Quantity 


Ofdw No. 


Unit Cosi 


Total Cost 










































Handling 


S1.00 


Total Order 





L. 



Inttant Software Inc. deft 70eo 

Pstertjorough, N.H. C»45B USA 



Instant Software Inc 



Peterborough, New Hampshire 03458 603-924-7296 
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TRS-SO"^ OWNERS: 

• Let the computer write your "Basic" programs for you! 

• Draw Pictures, animated figures, data forms! 

• Create a library of displays! 

• Produce "Commercial" grade software! 



T|^ pa^ 




The Magic Cursor is a Revolutionary Family of Products which 
provides a dramatic new method of reproducing drawings and 
displays that you create on your screen. It makes both simple 
displays and complex interactive data input forms. It stores a "BASIC 
PROGRAM" on disk (or tape) ready for you to execute alone or as a 
subroutine. It produces screens in both standard and wide screen. 

It is available for any level 2. 16K or larger system with tape or disk. 
An optional version is now available which creates an assembly 
language program. 

Be sure to pick out the system that fits your present needs and 
order it today. You may upgrade your original copy by paying the 
difference and a moderate service charge. 



MAGIC CURSOR PROGRAMS 



THE BABY CURSOR allows you to easily create screens (including 
graphics) on your video, A powerful command then generates the 
BASIC instructions to recreate the screen. For the first time, a 
program for automatic generation of video display forms, {16KTape 
or 16k Disk) $24.95 

THE MAGIC CURSOR I additionally makes sophisticated Data Entry 
and Display easy. With Magic Cursor I you define the Data Entry or 
Display fields directly on your screen The definition commands 
generate the BASIC instructions to implement the Data Entry and 
Display, The Magic Cursor I has commands which move, center and 
duplicate blocks of graphical or alpha/numeric displays. You can 
even justify text, (16K Tape Only) $79.95 

THE MAGIC CURSOR II adds the power to write animated games 
easily in BASIC, The Magic Cursor II allows you to reload previous 
screens either from memory or from Disk. You can then modify them 
and store either the modified screen or only the changes, (32K Disk 
Only) $99.95 

THE MAGIC CURSOR III will be available soon for the new Model II 
Computer {32K One or more Disks) $149.95 

THE MAGIC CURSOR IV provides the features of Magic Cursor II 
but stores an assembly language program. (32K Disk 
Only) $99.95 



C»ll 713.«74-?42a or orOer b» mail Master Charge, Visa, CertifieO Cfiecti Or Money Order 
■cceptsO Personal Checks requite 14 days In c^ar COD or collect calls nol accepled. 
Sottware Guaranleedfor replacsmanl only Prices subject lo change wilhoul nolica Program 
supplied on cassBlte tape For disk versions, the CBM«ll« supplied will automatically create • 
disk tile 



•Tiadomark ol Radio Shack, a Tandy Co. 



* * 

it * 

Beginner * 

* * * • * 

* Home * 

-^ Animal**' Prograni'"^'' 
Games ^ * ^ 

Writer * * 

^Assembly ^ 
Language ^ 

* Commercial ^ * 

M Software^ ^ ^ 

* Houses 

OTHER PROGRAMS WRITTEN 
BYCCC 

GENERAL LEDGER, Accounts Payable, Accounts Receivable, 
etc. - We are an official Osborne/McGraw Hill conversion co. 

RESTAURANT MANAGEMENT - Cost analysis, inventory 
control, recipe design, labor scheduling, etc, for both fast food 
and traditional restaurants. 

INSURANCE RATING - Instant pricing for policy premiums 
based on age, marital status, etc, for both Texas and National. 

SMALL BUSINESS MANAGEMENT - From our library of custom 
design for DIAMOND & JEWELRY MERCHANTS, DONUT 
SHOPS, SAILBOAT SAIL SHOPS, CONSTRUCTION FIRMS. 
ENGINEERING FIRMS. MANUFACTURING FIRMS- in the areas 
Of cost analysis, product design, inventory control, product 
pricing sheets, purchase order, invoicing, etc, 

PROGRAMMER UTILITIES for supporting assembly language 

programming and disk modification. 

MAGIC MEMORY - personal inventory programs for stamp 
collection, coin collectors, personal libraries, etc, 

WRITE FOR OUR COMPLETE 
SOFTWARE CATALOGII 

^^^^^ Send Check or Money Order payable 

2Vf custom 
%w computer 
center, inc. 




ATTN: Jim Martens 
P,0 BOX 58042 
HOUSTON. TEXAS 77058 
or call: 713/474-2428 X^ 



■ Rmader Sentce - see page T62 
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JijAPPllCATIONS 

^^^^ hu npnnis Kits? 



by Dennis Kitsz 



The most difficult pan is deciding lo 
begin. Really. And, I miiM reveal, ihe im- 
petus for mc was strictly economic. 

In January's column, I spoke in less than 
rhapsodic terms of my music sjtiihesizer. It has 
in fact served me well, for if ii hadn't been for 
the shock of a $100 repair bill, electronics 
would have remained for mc an immutably un- 
decipherable code. But, there came a next lime, 
and another synthesizer failure, so, with 
frugality aroused. I vivisected my music 
machine — and stopped face-io-chip with inte- 
grated circuits. Eventually. 1 learned that 
although electronics is made up of equal parts 
skill and knowledge, the greatest requisite is a 
fool's courage. 

So join me 

Radio Shack Boards 

First, we recall the arrangement of pin 
numbers of a standard dual-inline package 
(DIP); 
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The circuits suggested last month have from 14 
to 20 pins, but the numbering always begins at 
the upper left near a notch or dot (or both), 
proceeding down one side and up the next. 

There are l»o ways to construct this circuit. 
The first is to obtain a prototyping board, 
available by mail or from Radio Shack (Cat. 
No. 276-174). You'll need two if you use this 
board. The other method is to assemble the 
final, soldered version. Again, there's a Radio 
Shack board (276-170). 

Being impatient, 1 invariably use this ap- 
proach when building published and debugged 
circuits. 

Notice in Photo 2 that 1 have soldered the 

IC's to the foil side of the board, an unusual 

Continue to next page 




Photo 1. Prototype board version of I/O laich. LEDs to the right are part of my testing routine. 



Photo 2. Before and after versions of the I/O latch project. 



Pkoto) b> Otmk KIlH 
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practice. With many wires on the breadboard, 
though, this method is easier for the eyes to 
follow, and has no effect on the operation of 
the device. 

Fit each part onto the board, soldering it 
carcfuUy in place. Insert short lengths of wire 
conneaing the IC power pins to the supply 
voltage (the vertical bus to the right is conve- 
nient) and ground (the left bus). Notice that the 
power pin arrangement is similar for all circuits 
but the 74LS75. Also connect any other pins to 
ground as indicated in the schematic. Cut and 
gently strip the ends of wire lengths, and run 
them as shown in the circuit diagram. 

Work slowly and always keep the board 
oriented, so you know the order of the IC pins. 
Panicularly if this is your first experience with 
digital hardware, work for shori periods and 
double-check similar groupsof wires. Notethat 
some input, for example, is arranged in groups 
(74LS30). while others alternate (81LS95). Be 
sure also to connect together the three points 
marked "A." 

The most tedious Job is to separate, strip and 
solder the wires from the 40-coniaa edge con- 
neaor. Use a razor blade or Exaa-o knife to 
separate the leads for about 1 '/:inches; strip a 
small amount of insulation from each. Careful- 
ly examine the TRS-80 edge card diagram 
below: 



The conneaor is a mirror image of this. Iden- 
tify which lead matches which conneaion 
point, as the leftmost wire may be (f2! Cut small 
bits of mailing labels or white tape, number I to 
40, and wrap one around the end of each wire. 
Refer again to the schematic diagram, and 
solder each wire in place. Solder the remaining 
leads to separate, unused terminals on your 
board, or snip off the bare ends. 

On the schematic, the outputs of Z2 and the 
inputs of Z7 remain unconnected until we 
determine which output port we wish to use. 
Since last month we used the example 178 
(binary 1011 0010), temporarily (but securely) 
run conneclons between the following pins: 
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Mount the boards cm standoffs or wooden 
Continue lo next page 



Photo 3. One section of soldered 

breadboard version, containing 

(from topi 2.7, Z8, Z3, Z5. Z6. ICs are 

placed on the foil side for 

ease in routing wires. 
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CAPTAIN 5!? 

hy Rnh I iHHil %^ ^^ 



by Bob Liddil 



The real culprit 

in the demise of the 

small software vendor 

is none other than 

the end user. 



Here's the Captain, kicking back after a 
hard day's work in the old salt mine. My 
new disguise, that of Joe Independent Software 
Producer lies in disarray on the couch. 

I thought it was easy lo run a software com- 
pany. It seemed simple enough. Acquire ihe 
rights to a couple of good programs, get a few 
stores to sell and promote your software and 
POOF! Enter The Captain Eighty Software 
Exchange. 

Wronfc .Number 

Boy. did I get a wrong number. The most 
common reason (Those who've been there will 
tell you.) for the failure of software companies 
is not poor programs, but poor judgement. 
More than one distributor that I have dealt with 
over the last 90 days has teetered on the brink of 
extinction because of the thoughtlessness of 
computer stores who do not pay their bills on 
time. The software may still be sitting on the 
shelf or not. Thirty days pass and. still, no 
check arrives. 

Meanwhile, the bills at the software com- 
pany pile up, selling up yet another chain reac- 
tion in which the poor author does not see a 
check for months at a time. 

The real culprit in the demise of the small 
software vendor is none other than the end 
user. No, not the guy who shelled out $14.95 
for a copy of Scott Adams Adventure, but the 
15 others who accepted bootleg copies, then 
proceeded to enjoy the program, as if they'd 
paid the price to play! 

Who Me? A Software Finite? 

Who among us hasn't at one time accepted a 
backup copy of a favorite program from a 
friend? it is second nature to want to slide by on 
as little dollar invesimeni as possible. But mul- 
tiply 15 boilleg copies by 1,000 purchasers of 
NEWDOS at a conservative S50 price and sud- 
denly the loss is a staggering: 5750.000! That is 
the loss to one vendor and on one program. 

Multiply that figure by the thousands and 
thousands of backed-up bootlegged programs 
and you'll need a computer and a goiid math 
program, if you can find one, to calculate the 
damage. 

Sadly, most people see no wrong in duplicat- 
ing programs, modifying them lo suit their 
lasie and distributing copies among their 
friends. 

Case in Point 

I recently helped a friend market a program. 
It was an adventure, written in BASIC. Lucki- 
ly, for me and my author, there was a chain of 



computer stores in Boston with a buyer that lik- 
ed the cut of the program. 

A couple of weeks went by, and 1 was anx- 
ious to learn how the program had been re- 
ceived. I discovered that Danny Debug, a local 
computerisi. had bought the adventure at his 
friendly neighborhood computer store. He did 
not particularly like the opening display (title 
page) or the tape and disk save routines (you 
know. "S.^VE G.-VME"). So he deleted them 
from the program. 

Now this, alone was no big deal, Danny De- 
bug has the right to rip apan any program that 
he buys. But the story didn't end there. Once 
the program was altered to suit its new owner, it 
was returned to the computer store where the 
virtues of the new improved copy were extolled. 

No, Mr, Debug didn't offer to SELL the new 
version. He GAVE IT AWAY. First, he gave a 
copy to the manager of the computer store, 
then, who knows? Without a doubt the pro- 
gram, in its new format would travel to a users' 
group where copies would be enthusiastically 
scarfed up by software hungry people who 
wouldn't think of stealing. 



Out of Gaines 

Noted computer author Lance Mi k I us, 
whose Mean Checkers Machine and Star Trek 
programs have given me many countless hours 
of enjoyment, said that he was forced out of ihe 
game market by pirates. Mr. and Mrs, Joe 
Average who duplicate tapes for their friends 
and accept the same have robbed the market- 
place of one of its most skilled and imaginatise 
game writers. 

I know a guy, named Paul, who staunchly re- 
fuses to accept anything but a labeled, original 
copy of software. I have seen him turn down 
some fine programs because of his principals. I 
have even joined in the ribbing he took each 
time he stuck up for what he believes in. 

Suddenly, it isn't funny anymore. The shoe 
is on the other foot , now that I've tried to help a 
friend, Paul has had the right idea all along. 
It'll )usi take the rest of us a little while to caich 
up, 

I asked the question in a recent column, 
"Where are all the high quality game and 
educational programs?" Now I know. ■ 



S^APPIKATIONS 



From pane 23 



strips, and run wires to your 5-volt power sup- 
ply. These circuits demand ±5 percent ac- 
curacy, so don't substitute a spare 6-voh bat- 
tery eliminator! Wiihout attaching the cable to 
the TRS-80, apply power to the board. If you 
have a meter, check for a current draw of about 
1 30 m A; IC temperature should rise just above 
room level. 

Connect lo 80 

Remote power from both the computer and 
your input -output (I/O) board, orient the cable 
carefully, and connect it to the TRS-80. Restore 
power to Ihe computer, quickly run through 
MEMORY SIZE? to READY, and try a few 
commands. 

Ifar any point the TRSSO does not perform 
in Ihe usual manner, turn it off! 

Remove the cable and recheck your work. 
panicularly the cable connections themselves. 
Do it with a friend so you don't overlook 
familiar errors. 

If all is well, apply power to the computer 
and to the I/O latch, and again assure the pro- 
per operation of the computer. At this stage, be 
especially quick and careful. 

The device is now complete and ready for 



testing. Set up these programs: 

\n PHINT lNP(l7gl.:<:.<)ri) 10 

JIKHIT 178,155 : OUT 178.0 I WTO 20 

.«lf(>k X = TO 255 :oui 118. X : NEXT : UITO JMl 

Run 10. The screen should repeatedly display 
255. Now ground each input of Z4 in turns 
(pins 2. 4. 6, 8, 12. 14. 16. 18). The values 
displayed should change. Recordthem, convert 
them to hexadecimal and binary, and observe 
iheir relationship to the grounded inputs. 

Run 20. Briefly connect an earphone, in 
series with a 100 to 500 ohm resistor, between 
ground and each output of Z5 and Z6. You 
should hear a buzz of identical pitch (ihe level 
may vary) from each output. 

Run 30. Reconnect ihe earphone, but notice 
that Ihe pitches vary from a buzz to a .series of 
very slow clicks. 

When your device passes all these tests, ii is 
ready for use. If you have the background, put 
Ihe input-output latch right to work. Other- 
wise, next month: how it works, why it works, 
and what to do with it. 



Problems? Send a complete descriptions of 
symptoms and an SASE to me at Roxbury. 
Vermont 05669. Calls accepted (not collect !), if 
your TRS-80 and telephone share the -.amc 
desk.l 
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5i9 INPUT 



In your article "'Screen Editor*^ 

the author uses expressions like . . , 

**«// we have to do is 

stick a zero at , , . . " Well, I can 

tell you where to stick it! 



Fully Functional Fix 



I purchased a Level 11, 16K, TRS-80 lasi 
January and a 32K expansion interTace last 
July; for the most pan i am a satisfied TRS-80 
owner. However, a problem arose within the 
memory of the expansion interface. Using the 
default option by responding with tNTBR to 
the MEMORY SIZE? request, nol all 48K of 
RAM was available in the machine; by nol us- 
ing the default option all the memory could be 
accessed . 

The Radio Shack Computer Center in Buf- 
falo charged mc $55 to fix this problem. They 
installed a new interface board that eliminated 
the buffered cable. Regretfully, when I tested 
the computer ai home the same problem re- 
mained. 1 returned the TRS-80 lo the service 
center where ii was discovered thai a memory 
chip, "though fully functional," was not re- 
sponding to the default option. I was informed 
that the problem was solved by merely rear- 
ranging the memory chips. 

One of the principle reasons I purchased a 
TRS-80 was anticipated high quality follow-up 
service. 1 am not pleased that (I) Radio Shack 
"fixes" things thai are fully functional and 
charges me for this service, and (2) so much of 
my time has been wasted on this problem. 

Dr. Grant Ian Thrall 
Buffalo. NY 



Findisk-ll 



In the January issue you reviewed the Mum- 
ford disk indexing program, which I have used 
and found to be a fine program. However, your 
readers should also know about Documan 
Software's Findisk-ll which I now use. It is the 
same price, does all the work of the Mumford 
program and has sotne very useful added fea- 
tures. 

Most useful of these is an Update routine 
that revises the Master Index by eliminating 
killed files and adding any new files — automat- 
ically— just be reading the revised disk. 

Another feature that I find helpful in 
Findisk-II is the ability to add a description to 
each file name so that those terse file names of 
yesteryear can be deciphered. And we all have 
several versions of most programs, so this fea- 
ture permits their specific differences or sizes to 
be recorded. 

Since NEWDOS and VTOS allow diskettes 
to be numbered during formatting, another 
good feature of Findisk-II is its ability to read 
those numbers automatically if they are used. 



No matter which program you use, I am con- 
vinced anyone with disks needs a program of 
this type to keep his sanity. 

George Kelly 
Tempe, AZ 

Single/Double Density 



I just received my March issue of 80 Micro- 
compuling and am reading it from cover to 
cover. I am glad to see your company publish a 
magazine dedicated to the IRS-80. There are so 
many things about the TRS-80 and associated 
hardware thai the companies won't tell you 
about. 1 would like lo see your magazine talk 
about disk drives, single vs. double density, 35 
vs. 40 vs. 77 track. 

When 1 bought my 315/40 track drives I was 
led to believe thai they were 40 track single 
density disk drives and thai the expansion inter- 
face could not process double density diski. 
Well, tomy surprise and without the help of the 
sellers, 1 found out my disk drives were capable 
of handling double density. 

In addition I sec one company now coming 
out with a black box that converts the expan- 
sion interface to double density. This could in- 
crease my drives from 102K of available space 
to 204K. In addition, if I had all four drives, 1 
could go all the way to 816K space. 

Now I am looking closely at the worm gear 
drive which moves the recording heads on the 
drive lo see if they could be changed to give me 
77 tracks vs. 40 tracks. I tried my 77-track patch 
pack to see if the IX)S. computer and interface 
could handle 77 tracks. Well the DOS and com- 
puter clicked of fall 77 tracks without any prob- 
lem. But of course the disk drive slopped at 40 
tracks, even though il continued to iry and ad- 
vance beyond Ihe stop. 

My observations on this indicate that by jusi 
changing the worm gear and possibly the record 
head I could increase my disk drives capacity 
from 35/40tracks to 77 tracks. Think of this. I 
could possibly increase my disk drives from 
102K to 1,576,960. Thai's 1.5 Meg disk storage 
for four drives. 1 would like to know what your 
readers think of this idea. 

Donald H. Bennett. Jr. 
Woodbridae. V'A 



Print the Directory 



grams, each having a unique file name, I found 
it hard to keep track of the location of a file and 
correa spelling of a file name. 

Recently Radio Shack published a BASIC 
language routine that routes the information 
normally destined for the screen to the primer. 
I found that running the siaicmcnts under H\- 
SIC and then reverting to IX)S by CMD"S" 
allowed mc to print the directory listing under 
the DIR command. 

I incorporated this into a program which, 
after printing, I could return lo BASIC using 
the BASIC* command and run ihc program us- 
ing a GOTO 100 command. This program 
saves me ihe trouble of remembering the ad- 
dress and values required lo set and reset Ihc 
VIDEO/PRINT operation. 

II) ■ PkOCiRAM ru PRINT V||nn INK) 

2S> ■ 

,10 i-Okl- IMM.NIiCOKI 16415.S 

41) (.MP'^S" 

50 [NO 

N) • 

lU) ■ PROGRAM TO RESET VIDEO 

III) ' 

13) POkFlfiUl.SS POKI IM1V4 

no hM> 

D- t- Fitvhhorn 
Albuquerque, NM 

Beat the Cheat 

In response to Mike ToUenon's dilemma 
(Microchess cheating), I suggest he conimue ihe 
game: 



MOVE WHITE 

13 F8-F7 

14 F^-E7 

15 E7-D6 



BLACK'S RESPONSE 

G8-E7 

C7^B8 

CHECKMATE! : 



The lack of a prinloui routine in TRSDOS 

for printing the disk directory has been a prob- 
lem for me. When I had accumulated several 
disks with several versions of a number of pro- 



Thc above not only provides a happy solu- 
tion to Mike's problem, but also proves that 
"Crime Does Nol Pay". 

1 would hke to add my plea lo those of Mark 
S, Lucas and Christopher M. G. Buttery for 
machine and assembly language discussions in 
plain simple English with siep-by-step instruc- 
tions and a lot of "for e.\amples". 

In your article, "Screen Editor", the author 
uses expressions like; "This turns oui to be 
quite simple on the TRS-80"; "This is easy to 
implement"; "All we have to do is stick a zero 
at ... " Well, I can tell you where lo stick il! 

Articles like this are frustrating. The pro- 
gram listing looks impressive, but how do I get 
it into my machine and how do 1 use il? 

Another frustrating example; "EDTASMon 
Disk" in your first issue. The heading above the 
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title teasingly stales, "A step-by-siep proce- 
dure . . .," elc. Fine! Until you get lo Step 6. 
Stone wall! How do you type Program A into 
that little square inch of space in the lower left 
ot your screen? 

You must realize that when Radio Shack 
came on the scene a vast new breed of amateur 
computerisls was spawned. People like myself 
who, with no previous knowledge, struggled 
through and mastered Level 1 BASK' (thanks 
to David Lien) and with that foothold went on 
to grapple Level II. 

Now we have this big chasm, this no-man's- 
land, between BASIC and seemingly unreach- 
able machine and assembly language. Please, 
somebody, show us the way. 

Robert L. Boeike 
Alia Loma. CA 



Warranty Clarified? 



I found your first copy of 80 Microcom- 
puline, like Kilobaud, excellent. Congraiula- 
lion.s on this new publication. 

After reading articles and columns dealing 
with TRS-80 modiricaiions, readers may be 
icmpied to pop the covers off of their own 
equipment. Before they break the seals they 
should be aware of Tandy's little publicized ser- 
vice policy. The Tandy policy is to refuse to ser- 
vice and/or impose a substantially higher repair 
charge. 1, for one, will continue fighting this 
piilicy. (See letter below.) 1 feci thai if all 
TRS-80 owners and your publication support 
my protest of this policy, landy will have to 
change it 

I do know that the service policy from most 
major computer manufacturers allows owners 
to touch their hardware beyond the keyboard, 
especially after the warranty period. With Tan- 
dy's introduction of the TRS-80 Model 11, they 
now are entering the "major leagues" of com- 
puter manufacturers. Thev are comparing 
Model II with DhC, IBM and HP in their latest 
catalog. As far as service policies are con- 
cerned, however, the comparison slops here. 
Ernest Kirsc finer 
Durham. CT 



Dear Mr. Kirschner: 

Mr. Kornfeld has referred his copy of your 
letter of September 14. 197V addressed lo the 
Federal Trade Commission to me for response 
As I view your letter, you make fwo related 
complaints — the first is dim ted at our practice 
of making a higher charge for repairs where a 
customer has modified or tampered with com- 
puter equipment and the second is our failure lo 
give notice of this policy. 

We feel our policy of refusing .service and /or 
imposing a higher repair charge on computer 
equipment that has been modified or tampered 
with IS noi only legal hut is totally justified. 

Servicing and repairing computers is highly 
technical and in those instances where repairs 
are attempted by an un.skilled technician or 
modifications are made lo a system, subse- 
quenl repair work and servicing becomes ex- 
tremely difficult. Not only must a technician 



find and fix the real problem, but he must also 
test the entire unit to make certain that in at- 
tempting to fix the unit the person tampering 
with It did not create additional problems. 
When modificalions are involved, the techni- 
cian has the additional problem of trying lo 
ascertain the nature of the modification and 
whether it is the problem 

The truth of the matter is that we simply do 
not want the responsibility of guaranteeing our 
work on equipment that has been modified or 
tampered with by unskilled technicians. 

I feel your second complaint has merit. 
H hile I know of no law. rule or regulation re- 
quiring a .seller to advise consumers that if ihey 
tamper with or modify a product the repair 
charges at the seller 's facility for such product 
will be greater than those charged for other 
products, I do feel this information should be 
made known to consumers. 

He are considering this problem and in all 
likelihood we will insert this information in our 
owner's manual or on the warranty card ihe 
next lime it is reprinted. In this manner, we can 
hopefully avoid future instances of consumer 
dissatisfaction. 

Louis G. Neumann 
Staff Attorney 

Tandy Corporation 

DOS to BASIC 



Here's how to AUTO LOAD a B.^S1C pro- 
gram from Radio Shack's DOS. tnier 
TRSDOS -DEBUG' utility. Type D6B00 
(enter): to displas memory locations to screen. 
Tyf)c M6B00 (space); and enter the following 
machine code exactly as shown: 

(SEJUI). 2! (H- 6U n 16 *1 21 :t (.H 22 2A 6B ( 1 21) 

«) 1:5 

ftBIO- 2A M hH ^1 i i (lA C A 1 1- hH 21 11 2A (.H 1 I 

hB2il hi (» 2: 16 40 >L lll> (. ' 11) hB 20 3) II 42 

41 M 
(vBJK) 49 41 (U) 0[) tH) 52 55 4t 22 4U 45 41^ f.5 45 

22 OA 

Remember to use the space bar to inLTcmcnl 
to the ncKt location. After the OA at location 
6B3F is lyped, press (enter) and then tvpe 
G402D (enter) to return to DOS READY. Type 
T.\PEDISK (enter) and save the following pro- 
gram; 



I- MiMLl ( \l[10hBI«)f.Hlh hBOO 
1; (eniCTl ui ktum hi DOS HI ADV. 



You now have a CMD file program called 
MENUb/CMD which when executed via 
IXJS's 'AUTO' command will load 'B.ASK '. 
set number of files lu 3 (default \alue), set 
memory size to maximum (default value), and 
RUN a BASIC program called "MENUE". 

The BASIC program "MENUE" may be 
any program previously saved using 
"MENUE" asilsfiiespecorit may bean actual 
diskette --MENUE-- with program choices 
listed. If you have a dedicated diskette and wish 



to auto execute some other filespec, then 
modify memory locations 6B39 to 6B3D to 
contain your own five character filespec. For 
example HEX 4D -M, 45 =E.4E = N, 55 U. 
and 45 = E, INVEN would be 49 4E 56 45 4E. 

Gary Alcorn 
Tempe, AZ 

Avert Disaster 



1 work full-time as a programmer. 'analyst at 
a large firm. I ba\e never written to a maga/inc 
before, but 1 noticed a program in your maga- 
zine which could cause financial disaster, even 
if used as written. This is the program in the ar- 
ticle "Passing the Plate", which appeared in 
the February issue 

I have two suggestions for anvone who is 
thinking of using this program: 

1. Instead of erasing last week's data, keep a 
separate tape for each week, and save the data 
twice on each tape. In the unlikely event thai 
both sets of last week's data are bad, you can at 
least pick up from (he week before. 

2. Unless you have a printer, and ha\e ad- 
justed this program to print all detail informa- 
tion), don't throw away the btniks! Keep them 
up as usual, just in case . . . 

Finalh, if you are going to computerize any- 
thing beyond the household budget . it is a good 
idea to show your programs to a professional 
accountant or business consultant, 

Jim Slack 
White Cloud. MI 



Mis'GuideM 



First of all, I very much appreciate the 
positive review of my pubiicatmn, "Guide to 
TRSSO Informatum." under Ri\al Publica- 
tions II, 80 Micmcompuiing , Lcbruarv ]98(.l, p. 
38. 

At the same time, however. \ou can under- 
stand m\ distress that this rcviev^ quoied Ihe 
wrong price lor the "Cjuide." With a low price 
booklet such as this I'm sure you can sec I he im- 
portance ut aviiiding extra processing steps, 
time and costs. 

The "Guide" in fact sells for: 

1 copy $2.80 plus .50posiagi and handling 

($1.50 .\irmail, if overseas) 

2 to 9 copies 52.75 each 
10to50copiesS1.90each 

(plus 20'''d postage, if overseas) 
By the way, no one has ever returned a 
"Guide" for a refund. Thank you for your 
cooperation. 

F. F Huebner 
Oak Park Ml 



New Column? 



1 am writing tti ask that you consider a new 
column for your new 80 Microcomputing 
magazine. 

Continue to next page 
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While your magazine quite rightly caters to 
[he many individuals who own a Model I, a 
growing number of other persons like myself 
are investing in Radio Shack's new TRS-80 
Model II, and need some way to regularly ex- 
press iheir frndings. 

I feel that SO Microcomputing has a respon- 
sibility to these new TRS-80 owners, who are 
most likely Model I owners too, lo provide a 
column in which software can be evaluated and 
programming routines can be shared. 

John I. Spady 
Seatrle. WA 

We are currenlly considering a regular Model II 
column. — Eds. 



Paid for Itself 



80 Skywatch 



I just cannot let another day go by without 
writing to you about your new microcomputing 
magazine. I can say. without a doubt, that your 
magazine is the best around for TRS-80 users. 

Your first issue answered two questions I 
have had for a year. Your second issue really 
blew my mind. It cleared up three problems 
I've been having with my disk system. 

In my mind, your magazine has already paid 
for itself with two issues, and 1 have ten moreio 
come! 

David R. Laplanle 
Worcester, MA 



Fairborn University is a very tnodest affair 
devoted lo photoelearic observations of vari- 
able stars, lunar occultations, etc. A TRS-80 is 
interfaced to the photometer for realtime data 
collection and for data analysis such as cal- 
culating extinctions, local sidereal time, etc. 

Perhaps other TRS-80 owners also use their 
TRS-80 in astronomically related activities? If 
so. i would very much like to hear from you. 

Russ Genet 

Fairborn University 

1247 Folk Road 

Fairborn, OH 



go OEBUg 



KWICer Index 



1 have discovered that there are two 
errors in the Disk BASIC listing of my 
KWIC Index program published in the 
March 1980 issue of 80 Microcomput- 
ing. Line 1 1 10 should read: 



IIIO 1FW(I) = TWTHEN 1190 



Line 1 160 should read: 



1160 TC=TC + " "+TW 



I am sorry to have inconvenienced 
you and your readers. 

I have also had several questions 
about the bracket in the program listing 
for Investment Analysis. The printer on 
which I made the listing does not print 
the up arrow (t) but prints the bracket 
(!) instead. This is fairly common for 
many printers and shows up in many 
program listings. 

Leslie E. Sparks 
Durham, NC 

Galactic Update 

There may have been some confusion 
about my article in the Feb, issue of 80 
Microcomputinn concerning the speed 
of the Galactic Software, Inc. Mail/File 
program. As stated in the article the ac- 
tual printing of labels by this program is 
not as fast as some of the other pro- 
grams on the market. 



However, if you include the time it 
takes to sort the names before you can 
print your labels, the Galactic Software 
Inc. Mail/File is much faster than any 
of the other programs. There is also a 
patch to the program available from 
Galaaic Software that will now allow 
you to print up to six labels across. 

This effectively increases the 
throughput greatly. This, when coupled 
to the fact that the program is always 
ready to print both an alphabetical or 
zip code list, makes it the fastest mailing 
label program for the TRS-80 Model 1 
Computer. 

Galactic Software has also released a 
version of the Mail/ File program for the 
TRS-80 Model 11. Like the Model I ver- 
sion this program is also always ready to 
print labels in both alphabetical and zip 
code order. However, the Model II ver- 
sion will handle 2,500 names and ad- 
dresses. 

Reese C. Fowler 
Peterborough, NH 

Re-video 



In "Reverse Video" (April), my mind 
transformed a type 75452 integrated cir- 
cuit into Z52. 

Please make these corrections: After 
the subheading "Reverse Video" at the 
bottom of page 54, change all references 
from Z52 to Z4!. 

The plated through hole in the wiring 
layout also goes Z4I, as does the arrow 
labeled "Video Mixing" in the schemat- 
ic. If you followed the trace, you should 
have connected the wire correctly in 
spile of the labeling error. 

My apologies to readers who may 



have been confused by this, and let me 
remind readers that they are welcome to 
call me at home with questions or clari- 
fications on any of my articles. 

Dennis Kilsz 
Roxbury. VT 

DIR Overwrite 



I ran into a problem following Mssrs. 
Butlers' instructions in their EDTASM 
on Disk article. Step 19 says, "Type 
Tapedisk," then gives instructions to re- 
spond to (he "'.'" prompt. 

Upon loading Tapedisk, however, 
my machine crashed into Debug, which 
was still in memory even though the De- 
bug (ofO command had been executed. 
The TRSDOS manual recommends typ- 
ing DIR after Debug (ofO to avoid this 
problem. Unfortunately the EDTASM 
has been moved by Program A to the 
overlay area of memory smd is therefore 
overwritten by the DIR command. 

Assuming the user's machine has 32K 
or more the fix is to move the EDTASM 
to memory starting at 8000H and re- 
trieve it from there. 

Only four changes are required: 



In Piogram A linelI)HObo.timcvfi583 llOOdOOOIW 

LD Dt.SOOOH :[)m. Addies; 
In Program B line 00120 becomes TFhOZIOOHOOOIW 

to HL.KOOOH ;SouK-e Addiess 
Add siep 1«a, -Type DIR (enier)" 
In Mep 30ihc JnMrutiions to Tapediik should Ix- 
f- EDTASM/CMD:0 7|-"F0 9A*} IVH) \Kn\ti) 



Good luck with the new magazine, 
the first issue was excellent. 

Wendell Kapusliak 
Downers Grove. fL 
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THERE IS A DIFFERENCE IN 



TRS-80 DISK DRIVES capacity 



Expansion interface - gives 
your TRS-80 the disk capacity 
it needa, and much, much more! 



10 to 40 MBytes" 
Winchester drive - 
expands capacity far 
beyond Model 11 storage. 



Single skJed minifloppy 
up to 150 KBytes of 
storage capacity. 




Single or double sided 
8" floppies - up to 2.5 
MBytes in dual drive 
cabinet - for the 
serious TRS*80 user 





LOBO DRIVES' new family of disk memory 
products provides you with a choice of memory 
capacities you need to effectively execute the 
complex business software you've developed 
for your TRS-80*. LOBO DRIVES' selection of 
readily available, software compatible drives 
permits you to expand your inventory, payroll, 
customer list, and accounts receivable files as 
your business grows. 

And LOBO DRIVES brings you more ... a new 
plug-in expansion interface that provides an 
easy way to add hardware enhancements, 
communications capability, and programmable 
features . . . and it comes with the LOBO 
DRIVES famous 1 year, 100% parts/labor 
warranty. 

Call or write for the complete LOBO DRIVES 
story. Find out just how competitively priced a 
family of high capacity drives can be . . . 



drives 



I 



*^15 INTenNATIONAU 



935 Camino Del Sur Goleta, 

California 9301 7, 
1805) 685-4546 

"CAN YOU REALLY AFFORD 
TO PAY LESS''" 



Quantity discounts available - 
Dealer inquiries invited 



Yes, I want to know more about LOBO Drives 
and what they can do for my TRS-80. Send me 

information on: 

□ 5 1/4-in. Floppy drive D 8-in. Winchester hard 

disk, 10 Mbyte drive 



Q 8-in. Floppy drive 
Single sided 
Double sided 



Name 

CoiTipany . 

Address 

City State 

Ptione No 



□ Double density 
expansion interface 



Zip. 



If dealer, provide resale no 



*TRS-80 IS a registered trademark of Radio Shack, a Tandy Comoar 



■Reader Service- see page 162 
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More for Less 

Speed. Capacity. Price 

The Vista V-80 mini disic system 
is 8 times faster ttian ttie 
TRS-80, 23% more 
storage capacity, and 
costs only $395. 

Compare our performance to 
Radio Shacks TRS-80' Then 
match our price with theirs. Then 
decide which one is for you. 

Features 

• Vista offers 102K bytes to 
Radio Shack's 89K. That's 13K 
nnore bytes per drive for Vista. 

• The V-80 operates at 12ms versus 40ms 
for TRS-80. Our drive can operate at 5ms, but 
only 50% of TRS-80 will operate at that speed; 
therefore, Vista has purposely set the access time 
at 12ms 

• Totally compatible with all available disk operating 
systems 

• Upgraded system Increased storage and speed 
patch supplied at no charge by Vista. 

• Drives are interchangeable for any location from 
Drive 0— thru Drive 3 

• Immediate Delivery. 

• 120 Day Warranty 

Prices: 

Single Drive System $395 

Two Drive System $770 

Four Drive System $1450 

•TRS-80 IS a regisiereO traOematk ol Radio Shacti. a TanOy Company 
TYPICAL CONFIGURATION 





FLOPPY 
DISK 
DRIVE 



•3iT ? 



EXPANSION 
MODULE 



^2 



Vista Expansion Module 

The expansion Module provides a double density modification 
to your current Radio Shack interface that allows you to format 
diskettes in either single or double density In double density 
format, your Vista Drive increases your storage capacity up to 
204K bytes on a single 40-track drive. 

To insure the highest performance possible, without com- 
promise, we recommend that you use Vista disk dnves in con- 
junction with our Expansion Module.* For a demonstration on 
your system call TOLL-FREE 800-854-8017 

P riC6 $239.00 (includes all hardware and software) 

'Vista cannot guarantee Radio Shack dnves to operate 100% m double 
density 



The Vista Computer Company 1401 Borchard Street • Santa Ana, California 92705 • 714/953-0523 



■ oouMsocHimr 

I COMFNMIMTnN • 



Single Density Configuration (102K Bytes) 
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Bigger Is Better. 

Expandable storage. Greater Versatility. 

The Vista Model ir Disk Expansion 
System provides one, two or 
three drives, and adds 
up to 1.5 miiiion bytes 
of storage. 

You say you want more disk stor- 
age, more programming versatil- 
ity ... at a reasonable price. Say no 
more. Our Vista Model II Disk Ex- 
pansion System may be just the an- 
swer for you. Choose from 1 , 2 or 3 
drives, already mounted. Each ad- 
ditional disk drive will add about 
1.5 million bytes of on-line stor- 
age to your system. Buy only 
what you need now. As your 
needs grow, you can continue to 
expand your capacity by adding 
another drive. It's that simple. 

But the best part we've saved for 
last. The price. It's cheaper than 
Radio Shack, yet our Model II will do 
everything Radio Shack's expan- 
sion system can do. The only diffei 
ence is our Model II will keep on working long 
after most others have stopped. That's why we are justifiably 
proud of our product's high reliability. And our 120-day warranty. Actually, it's 
not hard to stand behind a product — that works — if you know what we mean. 

"UoOel II IS a registered trademark o' Radio Shack, a Tandy Corporation 

COMPARE OUR INTRODUCTORY LOW PRICES 

1 -drive Expansion System $1 ,000 3-drive Expansion System $2.1 00 

2-drive Expansion System $1 ,550 Additional Drives Only $ 525 

NO WAITING • IMMEDIATE DELIVERY. 




NAME 



ADDRESS 

CITY 



PLEASE d ONE 

D CHECK OH MONEY 
ORDER 



CREDIT 
CAflO 



□ COD 



STATE 



TELEPHONE ' _'_ 

OPTIONAL 

COMPANY AFFILIATION 



PLEASE CHAHGE KfY CREOrr CARD 

D MASTER CHARGE D BANK AMERtCARO VISA 

CARD NO .._ . -_ . . 

EXPIRATION DATE . „ 

PRINT EXACT NAME 

OF CARD HOLDER 



ttem 



Ouantity 



Price 



INTENDED APPLICATION 



SIGNATURE 



Subtotal 

Calif Res add 6% sales lax 

Per- Unit Shipping and Handltng 

($5.00 UPS * $7.50 UPS Blue) 

Total 



232 



The Villa Computer Company 1401 Bore hard Street "Santa Ana, California 92705 • 714/953-0523 ^6b 



' R9»a»r Smrvicm — s*« page 162 
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5!9news 



by Nancy Robertson 



yPI Hands-on Workshop 




The chcmislry departmeni of ihe Virginia 
Polytechnic Institute and State University, 
Blacksburg. VA will be offering a workshop to 
teach users how to interface and use the TRS-80 
in instrumentation and automation systems. 
The workshop will be held June 23-27, 

The program will emphasize participation by 
students in designing interfacing and other 
hands-on learning. 

For further information contact Dr. Linda 
Uffd at Ihe Institute (703) 961-5241 . 



News for VTOS Users 



If you are currently running, or interested in 
running under Ihe VTOS Operating System. 
Virtual Technology. Inc. Dallas. TX would like 
to bring up two patches: 

1 1 In tasc you havt no[ rccdvtd Mainl«naih:c Kdcaw W— <foi 

scqucniial files), it is: 

PATCH SYSO'SYS RVEJARAJ using- 

X'4744' --00 

2) In case you ha^e no< rcenved Mainlcnincc Release M— (for 

vanabk length rctocdsl, ii im 

PATCH SYSO'SYS RVtKARA] u-Mng— 

X4864=CD F0 4A 

X4AR)' DD7I 08DD7S0L DD74 0DC9 

In addition Virtual has three new products 
for the Radio Shack TRS-80 Model I level II 



microcomputer system: the VTOS 3.1 Oper- 
ating System, the VTOS 3.1 Reference Manual, 
and the VTOS 3.1 System Kernel. 

VTOS 3.1 contains modifications to the 
FORMAT, BACKUP, and CHAIN utilities 
that provide better service for single drive users 
and improvements to the PATCH utility. New 
MEMORY and ALLOC commands yield 
faster memory and disk resource management. 

Combined with these are keyboard and 
printer speed buffers which enable you to type- 
ahead of the system without missing key- 
strokes. 

The VTOS 3.1 Reference Manual contains 
the detailed functioning of each command and 
also provides an insight into the theory of 
operation. 

The VTOS 3.1 System Kernel contains all of 
the file maintenance facilities required by an as- 
sembly language program without operating 
system utilities. The VTOS 3. 1 System Kernel is 
available to software vendors, under a license 
agreement, to be used as the distribution media 
for Ihe vendor's own software. 

Reader Service f 179. 

Waltham MA 



Anyone interested in learning more about 
the Exatron Stringy Floppy is invited to 
the first East Coast ESFOA workshop. Sat- 
urday. May 31 at Micro Communications, 80 
Bacon St., Waltham MA. Units available for 
hands-on experience; refreshments avail- 
able. Workshop will run from 10 to 6. Phone 
(617) 899-8111 for more details or direc- 
tions. 

Centronics Walk-in Service 



CenlrOTiics Data Computer Corporation of 
Hudson, NH will offer an option by September 
1981 of 21 Centronics service centers in the 
U.S. where Centronics distributors, dealers and 
printer owners can return their machines to the 
local service center for repair or routine 
maintenance, rather than calling for a service 
"house -call". 

Seven U.S. locations now have this service. 
They are located in Woburn, MA; Philadel- 
phia. PA; Chicago, IL; Dallas, TX; Sunnyvale. 
CA; Costa Mesa, CA; and Hudson. NH. 

The company's walk-in service will repair or 
replace a machine within five working days, 
with priority service available if needed. The 
walk-in service will save customers 30 percent 
on the regular Centronics service visit or con- 
tract . 



Data Base System 



V. R. Data Corporation, Folcroft, PA, ha.s 
announced a new Data Base System for the 
TRS-80. Customized records can contain up to 
25 user -defined variable length fields and up to 
250 characters per record. 

The system maintains a dictionary of the 
fields and their characteristics and manipulates 
any record by its field name. 

Field changes can be applied on individual 
fields or generically to the file. Records can also 
be linked into a logical "family" of records 
regardless of their physical location on the file 
or order of creation. 

Repons can be printed in either horizontal or 
vertical formats. 

This four program BASIC system requires a 
Model I with 48K, a minimum of two disk 
drives and a line printer. Programs are also 
available for Model II at 950 records per 
diskette. 

Reader Service ^^ 161. 



Children's Computer Camp 




Dr. Michael Zabinski, Professor at Fairfield 
University, will be directing an ovemighl sum- 
mer camp in Moodus.CN forages 10-17 where 
the main activity will be computers. 

June 29 to July 4 small group instruaion will 
be offered lo campers on TRS-80 computers. 

The recreational facilities of the Grand View 
Lodge include swimming and tennis. 

Contact Michael Zabinski, PhD. ai 
203-795-9069 or write Computer Camp. Grand 
View Lodge, Box 22, Moodus, CN 06469. 
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E-Z Loader Assembly 



Tape for Easy Loading 



The E-Z Loader tape digitizer developed by 
Dave Miller and Paul Goelz accomplishes three 
tasks criticaJ to reliable tape loading. It outputs 
constant level pulses, even if the input pulses 
arc varied, facilitating playback. It eliminates 
double triggering by the computer on the same 
pulse, which facilitates loading outside tapes. It 
only "looks" for a pulse when one is supposed 
to be present, which helps prevent false trigger- 
ing of the computer on noise pulses thay may be 
on the tape. 



'^^^ 




9 (Mfy c^? 

O O 1 O » « OOO 000 



E-Z Loader Circuit 



Circuit boards and complete assembly in- 
struaions are available for S6.CX). 
Reader Service ■■' 182. 



General Ledger System 



The General Ledger System for the TRS-80 
Model 11 is now available from Taranlo and 
Associates, San Rafael, CA. 

This system features unlimited inherent files, 
a year-to-year comparison on the income state- 
ment and the balance sheet, account transac- 
tion summary reports up to a full year and the 
automatic posting of retained earnings to user- 
defined accounts. 

The company asks customers to fill out a 
questionnaire about their needs so that the sys- 
tem will fit specific business requirements. 

The General Ledger Sytem is available for 
S249.95. 

Reader Service t^ 163 



Package Integrates 
Model II Applications 



For the first time, a system is available for 
the TRS-80 Model II user that completely inte- 
grates application development all the way 
from a professional operating system through 
database management and documentation. 
The package, called the Advanced Application 
Development System, is being offered by the 
Software Firm, Inc., Denver, CO. 

In use for several years on other Z-80 based 
systems, this development system has reduced 
average development time by over Wo. With 
the new package no modifications are required 
to the Model II. 

Device independence is included in the de- 
sign, which greatly expands the hardware op- 
tions available for the Model II by providing 
for straightforward incorporation of devices 
that Radio Shack does not supp>ort, such as 
sptnwriiers. additional terminals, special key- 
boards, line printers, plotters, etc. 

The package costs $595 for the Operating 
System, Datamasier, Monitor, Basic and 
Script. Other components arc individually 
priced. 
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Reference for Educators 



The TRS-80 Microcomputer Sourcebook for 
Educators, a comprehensive guide to the use of 
microcomputers as a medium and an objea of 
instruction in the classroom, and as a tool for 
the school administration, is available free 
from Radio Shack. 

The booklet briefiy describes the use of the 
microcomputer in the classroom and provides 
guidelines for selecting a system based on po- 
tential applications, costs, service, reliability 
and courseware. 
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From CP/M to CP/M 2 



Lifeboat Associates. New York. NY, is now 
offering CP/M 2.0 for TRS-80 Model 11 com- 
puters. It makes il possible to run the existing 
CP/M programs for business accounting, word 
processing, scientific and special application 
programming on the new TRS-80 Model II. 

The entire system with complete documenta- 
tion costs $170. 
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Model II Compilers 
Developed by Microsoft 

Miaosofi, Bellcvuc, WA, is announcing 
TRSDOS-compaiible versions of their COBOL 
and BASlCcompilers for iheTRS-80 Model II. 
The company is the author of Radio Shack's 
BASICS, and complete line of system software 
for 8080, Z80 and the new 16-bit microproces- 
sors. 



The COBOL-80 compiler is an ANSl-74 im 
plemcniation of COBOL, featuring complete 
interactive screen handling capability using 
ACCEPT and DISPLAY and has indexed and 
relative files. The BASIC compiler produces 
highly optimized object code that runs 3-10 
times faster than interpreted BASIC programs 
and is also available in a version for the TRS-80 
Model 1 computer. 

The BASIC compiler is priced at $395; the 
CX)BOL-80 at $750. 
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TRS-80 Leasing Available 



Radio Shack has announced thai it is now 
possible to lease a TRS-80 Model II. A&A 
Financial Corporation is offering a 36-monih 
lease, preceded by a 90-day warranty period. 

According to Vice President Richard W. 
Cree, of A&A Financial, "The true lease allows 
the customer lo pay only for the use of the 
equipment. Payments do not apply towards 
ownership of the system, and customers have 
no obligation to buy at the end of the lease 
term. 

Further information on leasing a TRS-80 
Model II is available from participating Radio 
Shack stores and dealers, and Radio Shack 
Computer Centers, and from A&A Financial 
Corporation, Fort Worth, TX 76102. 



New Numeric Key Pad 



Microcomputer Technology Inc., West- 
minster, CA, has announced a 16-key nu- 
merical key pad kit for the TRS-80. Keys in- 
clude thru 9, (-), (/), ( . ), backspace and enter 
key. 
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Numerical Kev Pad Kit 
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TRS-80 Converts to 
Duplex ASCII Terminal 



Percom Data Company, Garland, TX, has a 
program available which will allow a TRS-80 
computer to be used as a full duplex ASCII ter- 
minal. 

The program, called TERM80 is written in 
Level II BASIC, and loads a machine language 
program for terminal operation. Il is available 
on minidiskette with user instructions for 
$24.95. 
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Model II Word Processor 



WordMagic JI, by CalData Systems, San 
Diego, CA. is a word processor designed 
specifically for the TRS-80 Model II. Il has 
total TRS-80 file compatibility, full cursor con- 
trol, full edit capability, paging, priming, 
centering, automatic generation of a table of 
contents, etc. 

Call>ata Systems is asking SlOO for the word 
processor with its manual. The manual is 
available separately for SlOO. 
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Video Screen Filters 



An optical filter that eliminates the glare on 
video screens and extends the life of CRT tubes 
is available from Sun-Flex Co . Inc . , San 
Rafael, CA. There is no loss of resolution and 
the entire video display remains in view once 
the filter is in place. 

The price of ihe filler is S22.50. 
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Sun-Flex Video Filter 



Spikes & Hash Reduced 



Hecironic Specialists' Inc., Natick, MA, an- 
nounced Super Isolator to curb electrical prob- 
lems such as power line spikes, surges, noises 
and hash. The device is intended lo prevent 



problems with crashes, memory loss and 
glitches . 

The Super Isolator Model lSO-3 sells for 
S85.95. 
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Electronic Isolator that Cuts Hash 



10 Additional Megabytes 



Ix>bo Drives, Int., Goleta, CA, has three 
new 10 Megabyte Winchester technology hard 
disk memory systems; one each for the TRS-80, 
Apple and the S-100. 

TheLobo Model7710T, A, S provides a way 
to add 10 Megabytes of high speed mass 
storage . 

Quantity prices begin at S4995 with volume 
discounts available to dealers. 
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Program to Correct 
Cassette Volume Levels 



The Verifier, a program available from Wolf 
and Associates, La Crescenia, CA, is designed 
lo correct volume level for loading a pre- 
recorded cassette, lo indicate the correct 
volume for playback on cassettes you tape 
yourself and to test the quality of a blank 
cassette. 

Wolf and Associates are selling this package 
for $14.95. 
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Keyed Access and 
Spooling Facility 



Two new packages by Automated Resource 
Management Inc., Irvine, CA, are on the 
market. 

KFS-80 is a subroutine which can be incor- 
porated in an apphcation program to provide 
keyed and sequential access to multiple files 
within the TRSDOS, The package also includes 
a utility program for file maintenance and a 
demonstration program. This disk package 
costs $49.95. 

LPSPOOL, a two-disk package, is a line 



printer spooling facility for the TRS-80 Model 
1. It permits concurrent printing in the fore- 
ground while normal TRSDOS operation con- 
tinues in the background. Automated Resource 
Management Inc. is charging $39 95 for 
LPSPOOL in either the 32K or 48K version. 
Reader Service f 175 

Aids for Data Entry 

The Universal Data Entry System, by Ihe 
Software Store, Marquette, Ml, aids operators 
of CP/M systems in efficient and accurate 
data entry. Features include validation pro- 
cedures to improve data quality and duplica- 
tion of field items to eliminate repetitive en- 
tries. 

The two program system is priced at $195. 
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MOD II Software 



Small Business Systems Group has converted 
its most successful TRS-80 MOD 1 software 
programs for use on the TRS-80 MOD 11 sys- 
tem. 

Accounts Payable, Accounts Receivable, 
General Ledger, Payroll and Dental Billing are 
available for the one disk user. For the two disk 
user, we have A/R coordinated to GL, A/P co- 
ordinated (o GL, and Payroll coordinated lo 
CiL, and an expanded Dental Billing. 
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Floppy Saver 



Floppy Saver, a reinforcing ring designed to 
lengthen the life of mini-disks, prevents 
damage to the center hole by the clamping hub 
and rotating spindle. Such damage can cause 
loss of the data and the disk. 

Floppy Saver is made a 7-mil (.007) mylar 
with paper -protected super adhesive backing. 
The rings are punched on a special steel die with 
a tolerance not exceeding .0005 inches. The 
Floppy Saver is installed wiih the special tool 
provided and in many cases can resurrect 
damaged mini-disks. 

Roppy Saver is available from Tri-Star Cor- 
poration, Grand Junction. CO in a kit of 25 
rings for S14.95. 
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ANDTRS-SO MODEL II. 



1 



TT 



TRS-80 Model II is desigrted for 
orofessional business applications. 
Your uittmaie goal for yoor Model if 
IS probably a fast turnkey system that s 
easy to use and easy to expand To get 
there you need dependable, flexible 
system software to write (be programs 
thai run the whole show 

Microsoft's COBOL-80 and BASIC 
compilers are now available in 
versions fully compatitile with Model 
H TRSDOS You can have either of 
these universally popular progranv 
ming languages plus all the advantages 
of a compiler faster execution times, 
compact executable code, security 
'or your programs 

With Microsoft scon^led languages 
■r-ou get a complete program develop- 
ment system including our standard 
MACRO80 Assembler and LiNK-80 

■ I I 1 1 -.ader Vbur compiled 

^re relocaiat>le modules 

• i<ed toeacholt>eror 

I I V language subroutines 

COBOU80 Compiler 

Microsoft s COBOt-80 is an ANSl- 
I'A standard COBOL that supports such 
advarKed data mamputation vert)s 
as COMPUTE, INSPECT STRING. 
UNSTRING, and SEARCH PI us three- 
dimension arrays, full COPY facility, 
compound and abbreviated conditions 

II I : lionalpaci^eddecimal format 

: 'Ml mass storage by as much 
< I ! iiontoSeauentialand 

1 ' COBOL provides 

ndexed files. aMowir>g records to tie 
retrieved with a user-specilied key 
instead of a record number 

liilcnictiveS(*ri'cnH;iiidlinf2Most 

txjsi nessapolicat ions rH<:iuire machine 
interaction, formatted screen disc^ays 
and the ability to insert and delete 
nformaiion as the machine prompts 
;he user The COBOL ACCEPT/ 
DISI^AY verbs are implomenled lor 
•his purpose-to DISPLAY formatted 
screens and ACCEPT operator input 

ri |AI\ iind Scftmcntulioii Ideal 
•■ or menu-driven appl ication progrants 
IS COBOL-80 s CHAIN feature. With 
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CHAIN, control is transferred from 
the menu program to any executat)l6 
module as specified at runtime 
CO6OL-80 also supports Segmenta- 
tion to make maximum use of merrKiry 
when large programs are executing 

BASIC Compiler 

The Microsoft BASIC Compiler has 
the fastest execution limes of any 
BASIC available. It is language com- 
patible with (he Model II s interpreter 
so you can write and test your programs 
using the interpreter, then compile 
tt>em for secure storage and eflictent 
execution 

\l*h HVSIC IVdtum In addition 
to those language features provided 
with the interpreter, the BASIC conv 
piler supports at! the latest features 
of Microsoft BASIC 5 1 ; WHILE corv- 
ditfonai statement. CALL, long variable 
names, and ANSI compatibility Plus 
the compiler has double predsKxi 
transcendental functions (SIN, COS, 
TAN. ATN. LOG. EXP. SOR). 

Secui'e Besides being an indispens- 
able system software tool for develop- 
ing your own utilities and appllca^on 
programs, the BASICcompiieristdeal 
for cxoducing programs lor resale 
The machine code for any application 
program mav be placed on a diskette 
ROM or other media, but the BASIC 
source program need not be dislnb- 
uled. Thus the original application 
program is protected from urtautho* 
nzed alteration. 
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BASIC ttOtnplMC flvjttct MMiP llHlll^ 

optimized Mik'hincC'iide Compiled 

BASIC programs are fast anH com- 
pact due to extensive optimizations 
performed dunng compilation; 

1. Expressions are reordered to 
minimize temporary storage anti 
eliminate common subexpressions 

2. Constants are folded wherever 
possible X Peephole optimizations 
are performed 4. The code generator 
IS template -driven, allowing optimal 
sequences to be generated for the 
most commonly used operalioos 

8. String operations and garbage 
collection are extremely fast 

Get Microsoft BASIC Compiler or 
Microsoft COBOL-80 and get serious 
with your Model II Alter all. whos 
running this show? 

Prices lor COBOL-SOand BASIC CompMer 
■nctuoattwMACROSOAaimnbHK'indUNK-SO 
Linking Loader and all doeumentsiton Docu- 
mantatioft purchcMd saparaMiy. S30 
COBOL-80 S750. 

BASIC Compiler £395. 



For TRS-80 IModel I software, 
contact Microsoft Consumer 
Products. 
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Parlez-vous Fortran? Pascal? Forth? Confused? 



Languages 



by Jtm Pern 

«0 Staff 



New languages are appearing every monih 
for ihe TRS-80. Why? Very simply be- 
cause Ihe built-in BASIC is nol really ihe besi 
language for anything — except learning about 
computers 1 

BASIC was developed in the early sixties at 
Dartmouth College. The name is an acronym 
for Beginners All Purpose Symbolic Instruc- 
tion Code. It was designed to be a simple lan- 
guage, easy to understand and learn, but was 
never intended to be a working programmer's 
tool. 

Because virtually every microcomputer de- 
signed in the past five years has used BASIC of 
some sort or another, it has achieved ama?ing 
popularity. Probably 90 percent of the people 
introduced to computers have started w ith BA- 
SIC. But as one prt^rammer was heard to say, 
after finishing an elaborate software package in 
BASIC. "Programming in BASIC is like hit- 
ting your head against a brick wall, it's great 
. . . when you stop." 

So, what other languages are available, and 
why are they better? Last things first. What 
have the other languages got going for them 
that BASIC lacks? Read on and discover the 
amazing world of compilers. 

Sugar and Spice 

It's not what computer languages are made 
from; they are, in fact, special computer pro- 
grams, written in the most elemental computer 
language, machine language. The purpose of 

any computer language is to act as an interface 
between a B.P.U. {Bionic Processing L'nii) and 
a C.P.U. (Centra! PrcKessing Unit). Most peo- 
ple have a B.P.U. thai is capable of expressing 
12,000 words, and some have been known to 



handle up to 35,000 (Mr. Einstein was in that 
category). 

Most C.P.U.s are only able to deal with a 
hundred or so words. The language program 
acts as a filter between these two extremes. 

Obviously, the more words that a computer 
language program can understand, the easier it 
is to talk to it. 

BASIC has repertoire of about 100 words, all 
of which are recognized by the BASIC inter- 
preter. In operation the interpreter e.xamines all 
the words you care to feed it line by line and 
word by word. As it recognizes s word, h se- 
lects an appropriate set of machine code in- 
structions that do what the word says to do, 
and then tells the C.P.U. to follow the instruc- 
tions. 

After the C.P.U. hs Tinished its task, it re- 
turns to the interpreter for the next set of in- 
structions. The interpreter then looks at the 
next word. The entire process takes a very long 
time. The moral of the 5tory: If you need to get 
results in a hurry, don't use an interpreter. 

Languages such as Fortran (from Formula 
Transactor, originally developed by I.B.M. in 
the fifties), are not interpreted in the manner 
jusl described, but are compiled. 

A compiler program is not as easy to use an 
interpreter, but it is usually 10 to 20 times 
faster. After the program is entered into the 
computer, the compiler is run. convening all 
the words it recognizes into machine code rou- 
tines. The result is an object code. The object 
code IS Ihe final program. It is very compressed, 
and there is no stopping and starting while 
things are checked out by an interpreter. 

The main hassle with this technique is getting 
all the bugs out. More obvious errors are picked 
up by the compiler, but if Ihe object code is 
faulty you have to fix the source and compile 
again. Compilers also require a lot more mem- 
ory than interpreters. 



The structure of Fortran is still similar to 
BASIC; to some extent, BASIC was designed 
with advancement to Fortran in mind. Fonran 
shares a serious drawback — it is very difficult 
to read a long program and understand it . With 
a few GOT023456S and GOSUB4563s to hide 
the trail, the logical flow of a program becomes 
about as clear as mud. Both languages were de- 
signed before the concept of structured pro- 
gramming had been fully developed. 

Other Options 

Languages such as C and Pascal have been 
designed with structured programming very 
much in mind. With these languages, you call 
routines by name and define your own words 
where needed. With power like this you are en- 
couraged to write readable programs: IF 
DOOROPEN THEN CLOSEDOOR is an ex- 
ample of a self-explanatory program line. 

If you can't face the thought of learning as- 
sembly language but still want extra speed in 
your BASIC programs, then Infinite BASIC 
from RACET computes may be useful. With 
this system you haveaselcciionof efficient sub- 
routines from which to choose. Infinite BASIC 
modules are loaded as subroutines that can be 
called from a BASIC program. For a graphics 
program you can select various subroutines and 
draw lines or scroll the screen at will. The 
modules are available to perform a hundred 
separate functions, all in assembly language. 
They are extremely fast. With powerful add- 
ons such as this, the usefulness of BASIC can 
be greatly extended. 

In this issue of 80 Microcompuiing, there are 
reviews of tiny Pascal, Level 111 and a program 
for creating your own compiler (written in BA- 
SIC). In future issues we will have reviews and 
explanations of all the other TRS-80 compat- 
ible languages that are on the market. Remem- 
ber, BASIC is jusl the beginning! ■ 



IF YOU CAN READ, YOU CAN WRITE ! 

80 is mainly written by peopleiikeyou.notaneiitegroupof intellectuals. Alot of thereadersthinkthat it is tjifficult to write, but it is 
remarkably easy it you sit down and try. Other budding authors think that rejection slips are the rule, at SO we accept about 70% of 
all submissions. There is a lot to be said for creative writing, including FAME & a small FORTUNE. There is even a helpful leaflet. 
"How to write for 60," available on reqiiest. So why not drop us a line and ask if we would like to see your article Idea written up. It 
can't hurt to ask. 

Send all correspondence to Jim Perry, Managing Editor, 80 Microcomputing, 80 Magazine Street, Peterborough, NH 03458. 
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Poor 

Man's 

Floppy 



Now the widely acclaimed 
JPC Cassette System is available 
for your TRS-80* computer. 
The price is only $69.95. 



HIGH SPEED CASSETTE SYSTEM 




FOR TRS-80* 



/ 



The TRS-80* is undoubtedly one ot the best 
small computers around Bui its cassette 'e- 
cording system can be very frustrating, particu- 
larly if you can t read an important cassette And 
getting the volume control set just right is really 
a pain Waiting 45 seconds to load Blackjack 
IS no fun either 

JPC Products Company has developed an 
improved cassette system that uses your pres- 
ent cassette recorder but loads programs 5 
TIMES taster, with much better reliability. 

The original JPC cassette mlefface is the 
TCi-S, which was developed 2 years ago for the 
M6800 computers It has been very successful. 
as you can see from the magazine and owner 
comments below Now we have a similar unit for 
the TRS-80" At S69 95 plus shipping the TC-8 
IS a real value 

PRAISED IN REVIEWS 

"The JPC Products Model TC-3 cassette inter- 
face provides a VERY RELIABLE means of 
saving programs and data to tape both 

fast and reliable The TC-3 is very convenient 
to use The hardware is excellent The 

TC-3 IS rated AAA because it is an excellent 
low cost alternative to a floppy disk system for 
the person on a light budget " 

Product Review 
68 Micro Journal 
June 1979 



OWNERS LOVE n 
"t love your interface I have recommended it to 
all." D (Florida) 

"Excellent! A poor man s floppy. Thanks " 
F.B (Quebec) 

"It IS great I can t believe it s so fast " 

E.T (Arkansas) 

"Great! Fast! Reliable! Worked first time!" 
C.Z (New York) 

"It IS the answer to my prayers!" 

S S (New York) 

"The best through-the-mail device I have ever 
purchased." J.P. (Florida) 



"\ m glad I bought this kit Worked first lime 
Never one bad load " R M. (New York) 

"The first kit I have ever built that worked the 
first time without any adjustment or trouble- 
shooting " FL (Colorado) 




INEXPENSIVE MEDIA 

The TC-8 and your present cassette recorder 
will allow you to store 50.000 Bytes on a stan- 
dard 10 minute cassene Or 300,000 Bytes on a 
standard 60 minute cassette At a cost of Si to 
S3 OurC-IOdata cassettes sell forSi 39 with a 
money-back guarantee 

PLUG IT IN 

The TC-8 plugs into the expansion conneclor 
on the back of the keyboard and does its thing 5 
TIMES FASTER! Less than ONE BAD LOAD in 
a MILLION BYTES' With the VOLUME CON- 
TROL ANYWHERE BETWEEN 1 ANDB 

If you prefer you can leave the existing re- 
corder connected normally and add a second 
one for the TC-8. 

THERES A CATCH 

The TC-8 magic is mostly done in software 
So you have to load a small program into the 
upper seven hundred bytes of memory It is 
usually out of the way there We provide the 
software on a cassette that comes with the 
TC-e Just toad It in 

"TRADEMARK OF TANDY CORPORATION 



YOU CAN BUILD IT 

The TC-8 is available as a kit for $69 95 plus 
shipping It IS very easy lo build It should only 
take you an hour or so Even if you have never 
built a kit before, you can build the TC-8 

If you can get toothpaste on a lootHbrush. you 
can learn lo solder Our instruction manual will 
show you how 

■CANT FAIL" GUARAKTEE 

If you build the TC-8 and for any reason it 
doesn l work, we will make it work at NO COST 
All you have to pay is the shipping We guaran- 
tee it 

WE WILL BUILD IT 

The TC-8 IS available fully assembled for 
599 95 plus shipping We ship assembled units 
3 weeks after we receive your order But truth- 
fully, with our CAN T FAIL guarantee, we don I 
understand why you wouldn t rather do it your- 
self 

ORDER NOW 

To order your TC-8 kil, send your check or 
money order for 569.95 plus S3 50 postage and 
handling lo JPC PRODUCTS CO 12021 
Paisano Cl . Albuquerque. NM 87112 (New 
Mexico residents add 4''o sates tax] Credit card 
orders accepted by phone or mail Personal 
checks will delay shipment. We will otherwise 
immediately ship you the TC-S kit. the cabinet. 
the ribbon cable, the power adapter, an instruc- 
tion manual, and a cassette containing the 
software 

At the present time, the only version of the 
TC-8 availabte is for 16K LEVEL li SYSTEMS. 
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PRODUCTS CO. 
Phone (505) 294-4623 
12021 Paisano Ct. 
Albuquerque, N.M. 87112 
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GENERAL 



Two versions of a "stripped down" Pascal for your 80. 



Pascal I & 1 1 



Fred Monsour 
309 Camellia Drive 
OuvtottesvUle, VA 22903 



Has programming in BASIC lost its chal- 
lenge? Are you ready to try something 
new, but without the headaches of assembly 
language? 

If you haven't considered Pascal, now is the 
time. There are at least three Pascal software 
packages available. The first release from the 
FMG Corporation is a powerful tool, but its 
price. $150 for the complete system — $100 
without its assembler, linker and hbrary— is 
steep for those who are merely curious. 

Even more restrictive is FMG's 48K RAM re- 
quirement and al least two disk drives. 

The other two systems arc People's Pascal 1 
and People's Pascal II. both marketed through 
the Computer Information Exchange. Inc. 
(Box 158, San Luis Rey, CA 92068), and 
somewhat more affordable at $15 and $23. 
Though only a subset of full Pascal (these 
systems arc to Pascal what Tiny BASIC is to 
Level II), there's enough to be interesting, fun 
and perhaps even useful. 

To use People's Pascal: load the editor/com- 
piler and either type in or load from tape a pro- 
gram; compile P<ode; optionally run and 
debug the program using the interpreter; 
translate P-code to Z80 code; load run-time 
system; optionally load T-BUG (not supplied) 
and save Z80 code and run-time routines on 
tape; run program. 

Editor/Compiler 

Depending on line length, the editor/com- 
piler can handle 50 to 200 lines of Pascal source 
text at a time. Larger files can be created, edited 
and compiled by saving portions of the large 
file on tape as the text buffer is filled. Source 
text of indefinite length can be handled in this 



way since the compiler alternately reads from 
the source tape and writes to the object 
(P-codc) tape. 

All actions required of the user are prompt- 
ed. The compiler is set up for use with one cas- 
sette recorder, but it can be easily modified to 
work with two (see Example 1 ). This eliminates 
having to switch source and object tapes back 
and forth manually during compilation. Edi- 
tor/compiler commands are: 

Fln«): Give number of bylas led m teil Duffer. 
L4U1: Lisl line<s) of tew on stiecn. 
Ptrint): LiM line(t) of icxi on pnmcr 
OlrlMc). Delete line(j) ot lem from burfci. 
NfaBbttI: Renumber tines of tcxi. 
Ricad): Read block(j) of Icil from tape 
W(riU) Wnlc linr<t) of text lo lapc. 
EJoT). Wme end-otriie mark lo lape, 
niiBiiiiii 1 Compile progrun in tex\ tmrfa. 

As the compiler reads the source code from 
the text buffer and/or cassette files, it produces 
an intermediate code, called P-code, which is 
later translated into Z80 machine code. During 
compilation the source and object code are 
displayed on the video monitor, and the object 
code is written to tape. 

Compiler options include output to line 
printer and compilation without generation of 
an object file. The latter is used to quickly 
check for syntax errors before the object code is 
written to tape. If an error is found the com- 
piler not only gives a message, but points to the 
faulty section. 



Line 193: Change PRINT 1-1 lo PRINT 1-2 
Une 2)4: Change -WRITE CAST' 
10 "WRITE CAS2" 

Line 235: Change PRINT M lo PRINI »-2 

Example I . Modifications to 
editor /compiler to allow using two 
cassette recorders. 



P-code iBterpreler 

Once the compiled P-code is on tape, it can 
be cither translated into Z80 code or executed 
via the interpreter which, like the editor/com- 
piler and the translator, is written in BASIC. 
While the interpreter is extremely slow because 
of its double level of interpretation (P-code to 
BASIC to Z80 code), this effect is useful for 
debugging a program. 

In addition, commands are provided for 
controlling and analyzing program execution. 
These are: 

R: Run program 

S: Single-slep e);eculion of piogram. 
(j: Go 10 and cxecuie nexi program initruction. 
X: Dispiay counleis. regisicrs and poinlers. 
T: Trace through law fc* P-;odcs executed. 
K. [>spla> ^peofied uack locaiions. 

B. Set bicak point (s). 

C. dear all breakpoints. 

1 DispU> all breakpoint kxatiom. 
E. Examine speciried P-todc locations 
> Examine next P<ode location. 
L Examine previous P<ode location 
Q: Quii inierpteiei 

While understanding the workings of the 
Pascal P-machine is necessary to use some of 
these commands properly, the interpreter can 
still be of value without knowledge of the 
P-machine's complexities. 

Once you're satisfied that the P-code is cor- 
rect, with or without debugging on the inter- 
preter, the translator then gives your program 
its final form — Z80 code. After a short initial- 
ization dialogue, the translator reads the 
P-code from tape and begins the conversion. 
The P-codes and corresponding Z80 codes will 
be optionally listed on the video monitor 
and/or the printer. 

At the end of translation, the start and end 
addresses of the Z80 code and the Z80/P-code 
ratio are displayed. One nice feature of the 
translator is that conversion can be customized 
for speed or for size. A program at optimal 
speed runs about twice as fast and requires 
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TRS-80"^ Super Version #1 



Why Ivmu ycursaif to Radio Shack" BASIC or spend 
hundreds of dollars on new programs and lan- 
guages? 

Through the phone lirwe, your TRS-W"" becomes a 
sophisticated and poweriul computer. Access new 
languages, male© vital decisions based on stoclc 
quote, earn moriey selling those top notch pro- 
grams you wnte. 

TWo servioee, MicroNet"* and The Source'" open 
the world to the 80 user. Pick the group for your 
needs or both!! 

MicroNet 

Hookup S9.0C 

Per hour $5.00 

The Source 

Hookup SIOC.OO 

Per hour $ 2.75 



These charges are billed to your Master Charge or 
VISA. 

Houston Micro Computer Technologies, Inc. olfers 
you three packages to choose irom: 

Package I [ST80III, Accoustic Modem. RS232C3 with: 

MicroNet S460. 

The Source *540. 

Both «M5. 

Package U (ST8CI. Acooustic Modem, RS232C) with: 

MicroNet WD. 

The Source S480. 

Both WS5. 

Package III ior Mod II ( HMCTERM . Accoustic 
Modem, Cable) 

MicroNet SSOO. 

The Source *580. 

Both $585. 



ST-8C 1 (S25.0C] 
Set Serial Board 
trom Keyboard 
Auto Line Feed 
Line Printer on 



ST 8C U ($85.00) 

Dump Memory to Disk 

Allow Lower Case Letters 

TVansmlt Auto Logon 

Transmit Buffer to Senal: Out Port 

Serial: Into Memory 



ST-8Cin(S150 0O) 

Help Command 

Auto Answer Auto Ongmate 

Switch Status 

Warm Program Restart 

lob Log 



HMCTERM ($200.X) 
Converts TRS-80 Model U 
to Complete Intelligen: 
Terminal for Processing 
with Major Mainframes 



lb order by phone or for local dealer Inlonnalton coll: 7ia'661-200S 
Texas residents add 6% sales tax • MasterCharge • Visa 

HOUSTON MICRO-COMPUTER TECHNOLOGIES, INC 



Home and Business Computer Specialists 
S313 BISSONNET • BELLAIRE • TEXAS • 77401 • 713/661-2005 
Dealer inquiries mvited. 



^13 



f UNLIMITED PRECISION DIVISION IN PASCAL •) 

!• AFTER A BASIC PROGRAM BY JEF RASKIN, BYTE, FEB '79 •) 

CONST DECJMALPOINT = 46 (■ ASCII VALUE •); 

VAR DIVDEND, DIVISOR, QUOTIENT, PRECISION INTEGER; 

BEGIN; 

READ(DIVDENDf, DIVISORI. PRECISION!); 
QfJOTIENT ; = DIVDEND DIV DIVISOR; 
WRITE (QUOTIENT^, DECIMALPOINT); 
REPEAT; 

DIVDEND - (DIVDEND- -QUOTIENT-DIVISOR) • 10; 
QUOTIENT » DIVDEND DIV DIVISOR, 
WRITE (QUOTIENT »); 
PRECISION = PRECISION - 1; 
UNTIL PRECISION = 0; 
END 

Program Listing I: Pascal program demonslrating unlimited precision division. 



about twice as much memory as one designed 
for size. In a I6K system, roughly 9.5K bytes of 
Z80 code can be accommodated. 

Rua-timc Routines 

Okay, now you have the final product, right? 
Not exactly. 

Have you included keyboard scanning, video 
output, 16 bit arithmetic routines, etc., in your 
Pascal program? No? Well don'l despair. The 
authors of People's Pascal 1 have taken care of 
them for you. All you have to do is load these 
runtime routines from tape via the Level II 
SYSTEM command. They, loo, are written in 
assembly language for easy modirication. 

When the run-time routines {about 1.4K 
bytes) are loaded the program is ready to go. 
Before you run it, however, it's a good idea to 
save a copy of the program/run-time system on 
tape. This is easily done using T-BUG or any 
similar monitor. The final product can then be 
loaded and run without any other Pascal I soft- 



ware present. 

In fact, by modifying two calls to Level II 
character input and output routines, the pro- 
gram should be compatible with any other Z80 
microcomputer (assummg RAM is available in 
the coiTect locations). 

People's Pascal 11 

People's Pascal II consists of three sections: 
the Monitor, which includes the run-time 
routines and P-codc interpreter; the editor, 
which is used to enter and modify Tiny Pascal 
source code; arul the compiler, which creates 
P-code from source. 

The three are loaded and used as one pro- 
gram via the Level II SYSTEM command. 
making Pascal II quicker and easier to use. 
There arc actually two versions provided — one 
for 16K TRS-SOs and one for 32K or more. Ex- 
cept for a potentially larger symbol table in the 
second version, they are essentially the same. 

After loading the 16K or 32K version with 



the SYSTEM command, type "/ (Enter)"; the 
monitor will respond with a sign-on message 
and a period, which is its command prompt. 
Monitor commands are: 

E' Enlrr nnt u>uri-f file im c(1j[ old unc 

C: Compile sourtc Tile into P-toiir 

C/-P; Compile bui dun'i gcncrair P-todc {for tymax chn;k). 

C'-S: Compile; 0< lo ocrwnic source if ob^evT size requirn. 

R; Run compiled ptogiam 

IL-t' Run program. i)>erwnlt Fdiioi & tompilci it nccestar> 

lJKrilcnamc> Load source friHii cakuiic 

LP<rilenain(> Luad P-cu^ from ca.ucile. 

WS<rilenamc> Wnir sourLt lile lo cassette. 

Wl'<rilenan>e> Wnie P-iodc Tile lo cavseiir 

The editor does noi use line numbers, but 
maintains a pointer to the current line on which 
the editing commands operate. These com- 
mands list to video monitor; scroll up or down; 
delete; insert; replace and extend one or more 
lines. A maximum of 600 lines of text is permit- 
ted, each no longer than 130 characters. 

Once the Pascal source code is complete, 
return to the monitor, type "C" and watch 
your video screen. The text is listed as it is com- 
piled — about one line per second. Syntax errors 
generate a code number and an automatic re- 
turn to the monitor. 

Before running the program, you may want 
to save the source file on tape as insurance 
against software explosions. After it runs to 
your satisfaction you can save the P-code, 
which will load and execute without compila- 
tion. 

If you have at least 36K of RAM you can 
compile or modify the Pa.scal source code. 

Uny Pascal Language 

Tiny Pascal handles only two dale types — in- 
tegers and one-dimensional integer arrays. This 
Continue lo 42 



WHY LOWERCASE? 



Unfortunately, 



'ou cv* t iPPr«cirU ji«i row rCCUSMTr a^Icm* is m m# 
Tvs-W ^u\ »/^ mm \\. CVa !Mu iM *m1um Hou'l) fww 
.«>> to fc b«c* to IfOKMC onlif aSiin. In f«rt> Uw'll — ^ 
)«« •Mu MnaStd «i««rt it for to lortf. 

Th« ct<«-«cl*r aw««t a m teiM- TIS-W (UDttr cont«i^ «w 
■ DllOMinSi 9rMt tfi«-lct«r«. ruMrt* ^Kial iiaboli. PLUS lw«> 
UFVCP tr* l<M«rc«t imir WU. llOGI »-ifttlC« V« mtttClM. 

Thii II lAit ¥0U UP haw*. 



Mt aill ofl*r arm Ui OS 



Wouldn't irou like access lo YOUR enlire lypesef Level II Basic con- 
vefts lowercase command wofds into UPPERCASE. All characiers 
contained belween quoles remain as typed, bul IFie software in an un- 
converted TRS80 allows UPPERCASE display only! This software 
shortcut allowed Tandy lo omil one video menwfy chip. This chip 
must be added and the video software repaired before tha display of 
dualcase is possible 



convefling i°'^' TRS-80 reQuires installing the video memory chip plus wir- 
ing changes There is only one modilicatton on the market which eliminates mosl of the wiring. 
To get the dualcase mod mslalled you have three choices 1] Send your compuler to 
a company or individual wtlo will do I he wiring, 2l do il yourself, or 3) "THE PATCH" 
[trade mark) 

To make choices 1 S 2 operate requires using software Overhead in the form o' a driver' This 
takes 30 Dytes, unless you want a ■■normal" shift to UPPERCASE keytxjard That takes upwards 
of 60 more byles. Software oriented mods have three more disadvantaiges 1) They reside in 
program memory, eating program space which you coutd be using. 3i other machine language 
programs are unusable if they are loaded against the top of memory, or 3| Ihe ' driver' software MUST 
be loaded every time you power up, or the "MEMORY SIZE?' appears due to program bomC. Choice 
number three suffers from NONE of the software overhead problems We call il THE PATCH " and it s 
new for the 80'S' 

THE PATCH' , a small electronic module which plugs into Ihe unused ROM socket on Level II 
machines, makes necessary software changes to ROM supporimg lowercase, an oononai block cur- 
sor. & exira keyt>oard detxiunce. Electronically means NO software overhead Your computer 
displays lowercase instantly upon power-up. and Ihe keyboard operates in normal' typewriter 
fashion 

THE PATCH IS compleieiy compatible with your TRS-80 sirvce it is the first. ar>d orily, TRSW 
lowercase system designed that flawlessly males with the computet as a unil, not lust a special pro- 
gram package 

"THE PATCH" IB also Ifie only nvxlilicalion of any kind which can have extra options arid updates 
factory installed lor 5 to 10 dollars per option, as they are available Same day turnaround 

Order yojrs today to avoid extra delay. Send S59.97 -t- 2.50(orSiHto CECDAT 'THE PATCH" (Box 
8963 / Moscow, ID 83843. 
THE PATCH 13 a trademafh of CECDAT, \nc, -^ IM 
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the electric pencil II 



©1980 Michael Shrayer 



TM 



is now available 
for the TRS-80 Model H* Computer 

Standard Printer Version $275 
SERIAL DIABLO, QUME and NEC Printer versions $300 



Features 

• CP/M compatible only 

• Supports four disk drives 

• Dynamic print formatting 

• DIABLO and NEC printer packages 

• Multi-column formatting in one pass 

• Print value chaining 

• Page-at-a-time scrolling 

• Bidirectional multispeed scrolling controls 

• Substystem with print value scoreboard 

• Automatic word and record number tally 

• Full margin control 

• End-of-page control 

• Non-printing text commenting 

• Line and paragraph indentation 

• Centering 

• Underlining 

• Bold face 




The Electric Pencil II is a Character Oriented Word 
Processing System. This means that text is entered as a 
string of continuous characters and is manipulated as 
such. This allows the user enormous freedom and ease in 
the movement and handling of text. Since line endings 
are never delineated, any number of characters, words, 
lines or paragraph may be inserted or deleted anywhere 
in the text. The entirety of the text shifts and opens up or 
closes as needed in full view of the user. The typing of 
carriage returns or word hyphenations is not required 
since lines of text are formatted automatically. 

As text is typed and the end of the line is reached, a 
partially completed word is shifted to the beginning of the 
following line. Whenever text is inserted or deleted, 
existing text is pushed down or pulled up in a wrap 
around fashion. Everything appears on the video display 
as it occurs, which eliminates guesswork. Text may be 
reviewed at will by variable speed scrolling both in the 
forward and reverse direction. By using 

the search or search and replace functions, 
any string of characters may be located 

and/ or replaced with any other string of 

characters as desired. 



•TRS-80 is a product of Radio Shacit, 
Div. of Tandy Corporation. 



Demand a demo from your dealer! 



MICHAEL SHRAYER SOFTWARE, INC. 

1198 Los Robles Dr. 

Palm Springs, CA. 92262 

(714) 323-1400 



V^'.'*" 



■ Reader Service — see page 162 
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is its greaiest limitation. However, these con- 
straints can be overcome, as users of Tiny 
BASIC and integer FORTH may have found, 
One very simple example is given in Program 
Listing 1. 

Valid Tiny Pascal statements include: assign- 
ment of variables and constants; definition of 
procedures and functions: conditionals (IF . . . 
THEN . . . ELSE. CASE); repetitives 
(WHILE . . . DO, REPEAT . . UNTIL. 
FOR . . . TO . . DO. FOR . . . DOWNTO 
. . . DO); READ; WRITE; compound sUte- 
ments of any of the above. 

Not provided are label defmition, GOTO, 
READLN and WRITELN. Procedure and 
function parameters are passed only by value. 
There is no record or file-handling capability. 

Additional features access memory (tike 
BASIC'S PEEK and POKE), use machine lan- 
guage code (like USR or CALL) and allow 
hexadecimal constants, "else" branches on 
CASE statements, logical operations and print- 
ing (but not manipulation) of character strings . 

Pascal 1 permits one compiler directive, 
$INCL. When encountered in a Pascal source 
text, it instructs the compiler to read a source 
file from tape and insert it into the text at that 
point. A library of procedures and functions 
can be developed and reused in this way. In 
fact, the authors of Pascal 1 provide the foun- 
dation for such a library: PASLIB. It contains 
the routines SET (for graphics), AT (for cursor 
positioning) and RND (for random number 
generation). 

Pascal 11 also has several extra features, all 
built into its compiler: 

AM (X): AtHOhne value of x. 

SQR 4X>: Square erf X. 

mr IX): Value of uipul port X. 

ourr (XM: Outputs a to ton X. 

INKEY: Ai used in Level II BASIC. 



PLOT (X.V,A>: Turns rtphia point uX.Yaa if Aodd. Off ir 

A even. 

K>fNT (X,Y): Rdunis I if poinr al X.Y on, if off. 

MOVE (B,A,M: Moves memory t)kK:k of N byies from A to E). 



Conclusion 

Pascal 1 and II each has iu own menu and 
shortcomings. Pascsl I offers greater versatility 
when creating source code. It has error mes- 
sages and a pointer rather than code numbers, 
output to printer, an interpreter and the SINCL 
directive. 

On the other hand, Pascal 1 requires the 
loading of at least three fairly long programs 
from cassette and runs slowly since it's in 
BASIC. Ii can't be put on disk because the 
PEEKS and POKES conflict with DOS 
BASIC. 

Pascal II. however, can be, via NEWDOS' 
LMOFFSET or something similar (TRSDOS 
users sec Allan J. Domuret's anicles in 
Microcomputing (Oa. & Nov. 1979). 

Pascal 1 has the RND and AT functions; 
Pascal II has ABS, SQR, INP, OUTP, IN- 
KEY, POINT, and MOVE. Each of these can 



be created in Pascal or through a machine 
language call if necessary, but it takes a bit of 
work. 

Since each system has certain advantages, it 
would be nice to use both for programming. 
Unfortunately, the source and P-code tape for- 
mat of each system is incompatible with that of 
the other . 

The two systems also differ in their final 
products. Programs written on the Pascal I 
system require only a small run-time unit, arc 
more portable and are transferable to other Z80 
computers with little effort. Pascal 11 programs 
run only on the Pascal II system. 

Finally, Pascal 1 prtxluces Z80 code, which 
runs signiFicantly faster than the P-code and in- 
terpreter combination of Pascal II (see Pro- 
gram Listing 2). 

Whichever you choose, one of these systems 
is definitely worth trying, if only to see first 
hand why Pascal has created such a stir. Tiny 
Pascal probably won't displace BASIC as your 
80's native language, but it might satisfy your 
appetite for something new and set you think- 
ing about that Big Pascal yet to come.l 



lODEFENTI.X. V, Z 




VAR I, X. Y. Z: INTEGER; 




20 FOR 1 = 1 TO 10000 




BEGIN 




30 X = JOO: Y-7^Z-X«Y 




FOR 1 ; = 1 TO IDOOO tX} BEGW^ 




40 NEXT 1 




X:- 500; Yi- r.Z:~ X«Y; 




M PRINT Z 




END; 




MEND 




WRITE (Zf); 
END. 




Levri II BASIC: Prosrtmmtng 


time 


' 1 nun.; nuinini lime ' 1 min 20 sec. 




Pucal 1: pTOgiunniini liiae • 


14.5 


nun.; running lime > 9 sec. 




Pascal II; Progrunnung limc = 


1.1 


min.; running lime • 23 sec. 




Program Listing 2: BASIC and Pascal benchmark programs and comparison 


of program 


development and running times. 










Thsae popular, proreHBlanally developed 
applications are loa-prlced. Ouarantnad 
porrormance I Detailed booklet Included. 



HUDCET i. INVESTMENT 


S 17.95 


BUDGET S, CHECKING 


114.95 


HOME INFO RETRIEVAL 


S11.95 


KATH (agBS 3 and up] 


» 7.95 


STOCK POPTFOLIO 


118.95 


AUTOMOBILE 


11^.95 


KASTERMIND gane 


J10.95 


KOfJTE CARLO game 


» 7.95 


and others from 


1 4.95 



Send order, or SI .00 ror descriptive 
catalogut ( frsa with order) tor ,-•116 

NEWBV SOFTWARE DEVELOPMENT CO 
IM DAWLISH AVE TORONTO. CANADA M4N 1J4 



For Canadian^^ 

Lower Case Modification . . S65.00 
Cauetle Load Modification S20.00 
Radio Shack Numeric Keyboard 

Installation S50.00 

fYou supply numeric pad) 

8S232C Serial 1/0 Poii for Printer 
etc. (Complete wilb connectors) 
For Use With or Wllhoul Expansion 
Box $169.95 

For a complete catalog and credit 
vouchers worth S25.00 on future 
purchases send S5.00 to: 

•AMOuotm *• OMMfcn ftmb 

ORTHON ^:^i^^ 



^'loe 



12411 Stony Plain Rd , 
Edmonton, Alta, T5N aN3 



^ COMPLETF STORtS l\ 0\F! 

COMPUTER CENTER 



features a complete line of 

SOFTWARE 
and BOOKS 

for the 

TRS-80 

write for information ^222 




42 • 00 Microcomputing, May 19^ 



we dont say our programs are good — 

SPACI ■ATTLK — Htgh-speed graphics (machine language sub-routines) you are the commander of 
a small mercenary star<ruiser . You have been hired to destroy a fleet of alien invaders. If you sur- 
vive, you will De handsomely rewarded; if you tose, youre dead cass/$14.95 dltk/$19.95 
HMAL APPtOACH — Land 3 multi-engine jet. Runway and instruments are displayed on 
the screen. Take control and try to land her yourself Special $7.50 
LKVH. rv GRAPHICS — A machine language program that allows you to turn your 
keytjoard into a crapMcs Keyboard, no hardware modifications required to 
run this program. Cassette no compatible with Disk BASIC, caus./$14.95 

Ditfc /NEWDOS (not l UPpWed) $19.95 
TOUCH TYPMC I AND II — a two cassette package. Touch Typing 
helps you learn the keyboard, reinforcing the correct finger- 
key positions. Touch Typing II randomly choses words to 
help you improve your typing skills. These drills can be 



SHD 

50* for 

ournew 

catalog I 



timed or untimed ca$s./$23.50 " 
SUPH ADO — (ages S to adult) improvesandteacTies 
addition skills. Divided into three categories 
with a total of 36 learning modules. A game 
can be added as a positive reinforce 
ment tool. cass./$24.95 
SUPBt MULT — (ages 8 to adult) 
Contains 25 learning modules 
to learn and improve mul- 
ttpiicatlon facts Prob- 
lems can be timed 
or untimed -^^"^ 

can./ 



LEVEL IV GRAPHICS — 

■'If you write programs 
using graphics, this tape is a 
must . . . Excellent program, — 
80 Software cntigue, issue 12 • 
super utility program . . excellent 
value — a real contribution 80-Micro- 
computing, February 1980, 
TOUCH TYPPIC I « H — Our recommendation is to 
buy both programs if you are serious about im- 
proving your performance keying computer programs " 
— 80 Software Critique. Ssue /2, 
SUPK MULT — verv comprehensive multiplication program 
suitable for use by students just learning the multiplication 
tables and for adults that need some brushing up — 80 Software 
Critique, issue 12 
FMAL APPROACH — One Of the more interesting games , , , before long 
youH develop a strategy and end up with nkely done — YOU CREASED it on! 
^" — Creative computing, January ^980 
W^"" SPACE BATTLE — The unique value of Space Battle lies in the extra dimensions of the 
^♦^ game what is tough is staying alive , , , in short, this is a challenging game with a lot of fac- 
tors to create interest , one of the best space war games available - 80-us. Mar/Apr 1980 



Add SI, 50 for shipping. 



Others say It for us! 



TRS-80 



AFTER THE REST. TRY THE BEST 



INVADERS 



WITH 
SOUND 



TRS-80 



"Alien INVADERS from deep space are now approaching our planet in 
great swarms to colonize on Earth. The invaders feel they must destroy all 
life forms . . ." 
This MACHINE LANGUAGE Arcod« Game will be the best In your Hbforyl 

e't 
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ONLY $14.95 Cassette 

from 

LEVEL IV PRODUCTS^ INC 

Michigan (313) 525-6200 
Outside Michlgani ^800^1 -3305 



32238 Schoolcraft, SulteF4, Room C.Uvonio, Mi 46154 ^^. 

'SE^D FOR THE LATEST n^ CATALOG • 0\/B^ 250 aFffi^NT riEMS IN STOa< FOR THE ^^ 



^Rmmd^r S^Tfict— »•* pagv 162 



BO Microcomputing, May 1980 ■ 43 





GENERAL 

Faster than a speeding interpreter, ttiis BASIC 
program compiles your efforts into assembly language. 






TINYCOMP 

David Bohike 
Coggon, lA 52218 

^]K7hen I first began using some 
T T machine language routines, their speed 
eally impressed me. Bui because I'm mostly in- 
erested in BASIC, I thought it might be good 


500 with the compiler program. compiled, with several variations (see Table 1). 

Machine code is POKEd beginning at loca- In general, TINYCOMP PEEKs through the 
ion 30000. The only table used begins at 32650 BASIC program one line at a time and bran- 
and is used to store the variables (A-Z, scratch) ches to various subroutines that select the 
which TINYCOMP processes. machine code tokens to be POKEd (see Table 

There are only five statements that can be 3). 




'xpericnce to write a BASIC compiler. 

My system is a Level 11 TRS-80 with 16K; 
ind TINYCOMP 1.0 is just a beginning. 

The actual TINYCOMP program extends 
rom line 800 to line 3800 in the listing. The 
jrogram to be compiled should be numbered 
Tctween 1 and 500. Since an END statement is 
equired. it is a good idea just to record it at hne 




TINYCOMP Listing 

10 A=1:C-65:D=1024;E-91 

20 B=0 

30 PRINTeB,CHRS{C) j 

4 B=B+A 

50 IFB-DTHEN70 

6fl GOTO30 

70 C=C+A 

80 IFC=ETHEN99 

90 GOTO20 

99 END 

500 END 

800 P0KEH,P:PRINTP;:M=H+1:RETURN 

805 P=PEEK(Q) :Q=Q+1:IFP=32THEN805ELSEIFP=0THENC'^2 

807 RETURN 

810 IFP<6 5ORP>90THEN815ELSERETURN 

815 PRINT:PRINT"ERROR LINE •" ; Ll (L-1 ) : END 

820 IFP<480RP>57THENHETURN 

822 C$-CS+CHRS{P} :GOSUB805:GOTO820 

830 CS-"":GOSUB820:IFC$=""THENC1=-1:RETURN 

832 C1-VAL{CS) 

834 D1=C1/256:E1=C1-D1*256:RETURN 

850 PRINTe0,"TINYCOHP 1.0 DAVID BOHLKE COGGON, IA":RETURN 

900 P=42:GOSUB800:GOSUB990:GOSUB800:P-P1:GOSUBB00: RETURN 

905 P=22:GOSUB800:P=Dl:GOSUB8e0:P-30:GOSUB8e0:P>El:GOSUB800:RETURN 

910 P=«25:GOSUB800!RETURN 

915 P-115:GOSUB800:RETURN 

920 P-235:GOSUB800:RETURN 

925 P>=34:GOSUB8e0:GOSUB990:GO5UB800:P-Pl:GO5UB800: RETURN 

930 P=195 

932 GOSUB800:P=E1:GOSUB800:P-D1:GOSUB600: RETURN 

935 P-183:GOSUB800:P-237:GOSUB800:P°82:GOSUBB00: RETURN 

945 P-32!GOSUB800:P-JR:GOSUB800: RETURN 

950 P-201:GOSUB800:RETURN 

960 P'=225:GOSUB800:P<=233:GOSUB80 0: RETURN 

965 P-213:GOSUB800;RETURN 

990 P-VT+V1*2-INT{ (VT+V1*2 ) /256 ) *256 : PI- {VT+V1*2 )/256 : RETURN 

1000 DEFINTA-Z:DIM Ll(50),L2{50) 

1010 Q-17129:L-1:VT-32650:M-30000:CLS 

1020 MI-PEEK (Q)+PEEK(Q+1) "256 :L1(L) -PEEK (Q+2)+PEEK(Q+3)*256 

1030 GOSUB850 

1040 PRINT: PRINTe960,Ll(L) ; M; " : " ; ; L2 (L) -M: L-L+1 :0-Q+4 

1045 IFL1[L-1)>500THEN1220 

1050 C-0:GOSUB805! IFC-2THEN1050 

1090 IFP>64ANDP<91THENQ=Q-1:GOSUB2000 

1100 IFP-140GOSUB2000ELSEIFP-17 8GOSUB250 

lllB IFP-141GOSUB3500ELSE1FP=143GOSUB3000 

1120 IFP-145GOSUB37fl0ELSEIFP-146GOSUB3800 

1190 1FP=12BGOSUB9 50 






10 A- l:B-0:<. 1*10 = 1024 

a)PRINT@B.(.HRS(C); 

25 GOSUB JOO 

30 B -- B + A 

JOII-B DTHtNW 

SO GOTO 20 

99 END 

J0OX=^O:Y = 30 

)10X = *-' A 

320IFX-YTHENMO 

330 GOTO 310 

340 RETURN 

Sample Program / 
















A,B,C repmeni an> of ihr legal 
vafiabln. A-Z 

nnn musi b« a posiJive inicgtr 

LET A - nnn LLT is optional 

LET A = B * C subirajion also supponnJ 

LET A = B 

PRINT® A.CHRWB); semicolon optional 

GOTO nnn 

IF A = B THEN nnn = is onl> lea 

END musi have 

GOSLiB nnn 

RETL'RN 

NOTE only LET ( assign moil 1 slalcmmls should bf 

uicd or multiple siatcmenl lines 

Tabie S. TINYCOMP Synlax 
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1195 IPPEBK(Q-l)>58THENieS0 

1200 Q*Hl:PRINT;GOTO1020 

1220 GOSUB850:PRINTe96fl, "ADJUSTING JUMP'S . . .'} 

1250 FORI-3fl00eTOH:IP-PEEK{I) : IFIPO195THEN1290 

1260 DN-PEEK{I+l)+256'PEEK{I+2) :DH-0 

1262 F0RJ-1T0L:IFDN"L1{J)THENDH-L2{J) :PRINTL1(J) ; 

1264 NEXT:IFDH=0PRINT' L N F -=" jDH: GOT0129fl 

1278 MB-=DH/256:LB=DH-MB*256:POKE(I+l) ,LB:P0KE(I+2) ,MB 

1290 NEXT:PRINT 

1300 POKE16526,4e:POKE16527,117 

1302 GOSUB850:PRINT@960,""; 

1305 INPUT"<ENTER> TO -RUN- MACHINE CODE . . .".-ASiCLS 

1310 X-USR(0) 

1333 GOT01333 

2000 GOSUB805!GOSUB810:V1-P-64:GOSUB80 5:IFP<>213THEN815 

2010 GOSUB805:GOSUBB30:IFC1 — 1THEH2100 

2020 GOSUB905:GOSUB920:GOTO21S0 

2100 V2-P-64:GOSUB805 

2110 IPP-205ORP-206THEN230e 

2120 V4«Vl:Vl-V2:GOSUB90fl:Vl-V4 

2150 GOSUB925: RETURN 

2300 SG-P:GOSUB805;GOSUB810:V3-P-64:V4-V1 

2310 Vl-V3:GOSUB900:GOSUB920:Vl=V2!GOSUB90e!Vl-V4 

2320 IFSG=206GOSUB935:GOTO2150 

2330 GOSUB910fGOTO215a 

2500 GO5UB805:GOSUB80 5:GOSUB810:Vl-P-e4:GOSUBB05:GOSUB805 

2510 IFP<>247THEN815ELSEGOSUB805:GOSUB8fl5:GOSUBei0:V2-P-64 

2520 GOSUB90 0:D1-60:E1-0:GOSUB905:GOSUB910:V1-V2 

2530 GOSUB92e:GOSUB900:GOSUB920:GOSUB915; RETURN 

3000 GOSUB805:GOSUB810:V1-P-64:GOSUB805:IFP<>213THEN815 

3010 GOSUB805:GOSUB810:V2=P-64:GOSUB805:IFP<>202THENB15 

3020 GOSUB805:GOSUB830:IFC1<0ORC1>500THEN815 

3030 V4=V1:V1=V2:GOSUB900:V1-V4:GOSUB920:GOSUB900 

304 GOSUB935:JR''3:GOSUB94 5 :GOSUB930: RETURN 

3500 GOSUB805:GOSUB830:IFC1<0ORC1>500THEN815 

3510 GOSUB930: RETURN 

3700 GDSUB605:GOSUB830:IFC1<1ORC1>500THEN815 

3710 D2*D1:E2>=E1:C1-M+8:GOSUB834:GOSUB90 5:GOSUB965 

3728 D1»D2:E1»E2!GOSUB930: RETURN 

3800 GOSUB960:RETURN 



I have to apologize to devoled T-BUG users 
for the inefficient codes used, but I have never 
actually written a machine language program. 
Rather, I just used the codes 1 fdt I could con- 
trol. 

Execution 

To begin, protect high memory for the 
machine code and variable tabic by answering 
MEMORY SIZE? with 30000. This permits 
about 2600 bytes for the compiled machine 
language program. 



Q 


bcgmning of BASIC line la be atm- 




piled 


L 


line being compiled 


VT 


beginning address of variabk [able 


M 


current locatiCHi IJOKKI-f | lo POKt 




machine code 


Ml 


bcginmng of ncul BASIC line lo be 




compiled 


L1(L) 


dcamal number of compiled line 


i-au 


M location corresponding to Level 




HL) 


C.CI ,SG 


flags 


P 


PttK value for corresponding M 


VI, V2 


CHRS values of legal variables m line 




being compiled 


DI.El 


absolute vaiues for loads, jumps 




Table 2. Variable List 



Line numbers 10-99 contain a sample pro- 
gram to be compiled. You can key them in with 
TINYCOMP. After the program is entered, 
you should still have over 10000 bytes remain- 
ing (for TINYCOMP 2.07). 

Be sure to issue a CS A VE before you attempt 
to run TINYCOMP. 

When you type RUN, the sample program is 
executed in BASIC. This enables you to check 
for any syntax errors. To compile the sample 
program, type RUN 1000. 

During execution the decimal line number, 
the beginning memory location of the machine 
code line to be compiled, and the POKEd 
machinecodetokensareprinted. This takes on- 
ly a few seconds for the sample program. You 
can now execute the compiled program by 
pressing ENTER when the prompt appears. 
The sample program will fill the screen with all 
A's, B's, C's through Z's. What look about 520 
seconds for the BASIC program, takes only 3.2 
seconds in the compiled machine code! That's 
roughly 160 times faster. They use about the 
same memory, a little over 1 1 1 bytes. 

1 provided another sample program to 
demonstrate the GOSUB command (see Sam- 
ple Program 1). The coding paints the screen 
white, and employs a timing delay in the 
routine at line 3(X). By altering the variable Y in 
line 3(X) you can change the execution speed. 



To exit the machine code, just press 
BREAK.(If you get stuck in an endless loop, 
press the RESET button.) To execute the 
machine language program without having to 
re-compile, type RUN 1300. 

Current Maximum 

Currently, the maximum number of lines 
which can be compiled is 50, This can be ad- 
justed by changing the DIM statement (L I and 
L 11) in line 1000. 

Any TINYCOMP syntax errors are 
displayed as ERROR LINE #nn (see Table I). 
There is no provision for CSAVEing or 
CLOADing the machine code, but the combin- 
ed BASIC programs (TINYCOMP and the 
sample program) can be saved and loaded as 
usual. 

Although there aren't a lot of practical ap- 
plications for a program that permits only five 
statements, I hope TINYCOMP 1,0 can be a 
learning experience for you as it has been for 
me. 

Some of the statements I would like to add 
are PR1NT"STRING", PRINT a variable, 
INPUT. RND. and the SET and RESET. With 
over lOOtX) free bytes remaining, there should 
be sufficient memory to make the TINYCOMP 
siatemeni set al least as large as Level 1. 1 would 
appreciate any helpful suggestions. ■ 



mcysn 


hiEqucnll) uicd iubtoulines 


800 


POKES machine code m 30000 -t 


805 


PEEKs Basic program 


810 


check for variabk type 


SIS 


pnnLs HRROR mes.sage 


820 


finds mlcgc' value of consiani 


830 


check tor constan type 


900-1W) 


Assembler codes lo be POKEd 


900 


LUHUniuui) 


905 


LD D nn l.D t nn 


910 


ADD HL,DE 


915 


LD(HH.E 


no 


EXC HL.DE 


925 


LD(nnnn).HL 


930 


JP nn 


93! 


OR A SBC HL.OE 


945 


JRNZ 


950 


RETURN (for END) 


960 


POP HL JPIHL) 


965 


PUSH DE 


990 


computes (nnnn) for 900.925 


10001333 


Mam control loop, ueps ihrough 




BASIC pragram 


1000- 1010 


sets paramelcrs 


1020-10*5 


save decimal and POKE line numbers 


1050 


gels stalemcnl code 


1090-1200 


branch or siainnem codes 


1240-1290 


POKES absoluic addresses 




(GOTO,THEN, RETURN) 


1300-1333 


executes machine language program ' ' 


20Oa233O 


compiles LET 


2500-2530 


compiles PRINT® 


WOO-KMO 


compiles IK . . . THEN 


5500-3510 


compiles CiOTG 


nOO-3800 


compiles GOSUB . , RETURN 


Table 3. Line Description 
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GENERAL 

An outline of the 

commands for a new language. 



PUTN 



William O'Brien 
11 Dongan Place 
New York, NY 10040 

Higher level structured languages for the TRS-80 are in 
short supply for the serious programmer just now. Yes. 
of course, there is Microsoffs FORTRAN, but one must know 
the language thoroughly in order to use it. The need arises, 
therefore, for a high level language with simple instructions 
that allow a programmer to implement it immediately on his 
system. 

It is for this reason that I am proposing the use of the 
following structured statements, if anyone would care to 
compile the language along these guidelines. 

PUT-N 

A High Level Command Language 



USER 



HELLO 
MEM? 



FOR . . .WHEN 



IF... WHAT 



ON ERR, WHAT? 



SYSTEM RESPONSE 

OK.-- 

YOUVE GOT ROOM (indicates a 
large area of user RAM). 
ITS A LITTLE CROWDED IN HERE 
(half of the available RAM is no 
longer available). 
NOT REALLY (very little RAM is 
available. The CPU will also re- 
spond with this when there is so 
little RAM available that it doesn't 
rememlaer the question.). 
DO for all the possibilities suggested, 
when the value or conditions are 
as you wish them to be, do what- 
ever it is you want done. This is 
excellent for analog inputs. If, for 
instance, you see that you will be 
busy for the rest of the year and 
you want to be reminded when 
Christmas arrives, 
a conditional statement such that 
should the conditional occur, the 
GPU will advise you how to 
proceed. 

if an error occurs, print just what 
kind of an error it is and how to 
correct it. 



USER 



ON ERR,F1X! 



HUH? 



HOLD 



BACK 
VARLST 

IF FULL NO 



IDLE 



BACTOBUS 
READY? 



AIM 



FIRE? 



WHATDO 



CLOAD 



RCDR 



INTERERR 



SYSTEM RESPONSE 

for appliance operators who do 
not wish to be bothered with state 
ment errors. The CPU is instructed 
to correct the error on its own. The 
importance of this instruction can 
not be over emphasized, 
should you receive an error mes- 
sage that you do not understand, 
the CPU will try to explain it more 
clearly. 

should the programmer find it nec- 
essary to leave for a while, this 
instruction allows the CPU to shut 
most of itself off in the Interim 
cancels HOLD. 

lists all variables not in use as 
of its implementation, 
when printing to screen this forces 
a stop should the screen t>ecome 
filled and start to scroll. Excel- 
lent for preventing eye strain. 
allows the processor to do what- 
ever it wants to for a while if the 
programmer wants to take a break, 
cancels IDLE. 

Similar to HELLO, CPU responds 
with OK, notifying the programmer 
that it will accept instructions. 
for interfacing the TRS-SO with a 
Rockwell Computer, it provides 
the necessary output data. 
for emergency use only, should 
the programmer see smoke near 
the GPU or any of the peripherals, 
for the novice programmer, this in- 
struction allows the GPU to ex- 
plain its various capabilities. 
for the experienced programmer 
and novice alike. This loads a pro- 
gram from tape and causes an 
automatic Checksum error, 
causes the GPU to print what 
model tape recorder is on line, 
since this is an abstract choice, 
implements an intermittent error 
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I made the TRS-80' into a serious computer. 
Now Tve made the BAodel D into a spectacular one. 



I'm Irv^rin Taranto, and I've helped almost a 
thousand businesses get their first computers up 
and running. 

I've done it primarily with the TRS-80. because it's 
a really elegant piece of hardware. Given the right 
programs, it can do substantially the same work as 
the traditional minicomputers that cost four times 
as much. 

I proved it vnth four on-line, interactive programs 
adapted from the genuine Osborne & Associates 
systems, originally designed for the $30,000 Wang 
computer. Then I added two of my own and made 
them all work on a $4000 TRS-80. 

Now I've done the same thmg for the new TRS-80 
Model II. It's an $8000 computer that works twice as 
fast and has four times the memory — up to two 
million characters. 

My new systems are fully documented, and 
because I'm working vnth a much more powerful 
computer, they're a night-and-day advance over the 
Model I programs. They'll turn your Model II into a 
complete business computer, set up and ready to go. 



THE TRS-80 MODEL U PROGRAMS 

0«n«rml L*dasr/Cash Journal: handles up to 7000 tiansactions 
on 500 different user-definBd accounts. It keeps track of them by 
month, quarter and year, makes compansons to the prior year, 
and does department ahzat ion 

Actsoonts Pwcfaiblm/PuirAmmm ORlar: generates the purchase order 
and posts the item to payables when the goods aie received 
Invoice- linked, it calculates and pnnts checks and aged ledger 
reports and bnks fully to the general ledger 
AcconntB Racalvabte/InwolclBg: keeps track of billed and 
unbilled invoices, open and closed items, aging and service charge 
calculation It prints statements, links to the general ledger, and 
can work within either an in voice -linked or balance- tor ward 
accounting system 

Pa frail/ Job CoatlDg: computes regular, overtime and piecevifork 
pay, keeps employee files, figures taxes and deductions, pnnts 
checks, journal, 941-A and W-2 forms, and breaks out individual 
job costs 



When I say set up and ready to go, I mean just 
that. If you're not quite sure on that point, call the 
number below and we'll give you the names of some 
of the people who've already bought all over the 
w^orld. Call them up and hear what they have to say. 

These Model II programs are completely custom- 
tailored, which explains their $249.95 price. Before 
we'll send you a disk, you have to fill out a detailed 
questionnaire that tells us your precise business 
requirements. Then we send you the disk, all the 
instructions you need, and my phone number. If you 
call, we answer all your questions. If your questions 
are tough enough, I'll talk to you personally. 

Because that way I'll make sure that Model II of 
yours turns into a spectacular computer, just like 
I promised. 
I 1 

Please send me the custom questionnaires for the loUowing 
S249 95 Model n programs 

. General Ledger/Cash Journal 
Lj Accounts Payable/ Purchase Order 
7'. Accounts Receivable/Invoicing 
n PayroU/Job Costing 

; Please send me information on the TRS-BO Model I programs at 
$99.95 each 

Please send me infoimatioii on other Taranto business programs 



Youi name - 



Company name . 
Address 



City/State/Zip . 



^«5 



Taranto 

& ASSOCIATES, INC 



*A tiademaik of the Tandy Corporation 



^Reader Service — see page '62 
Scanned by Ira Goldklang - vvvvw.trs-80.com 



PO BoK 6073, 4136 Redwood Hwy , San Ralael CA 94903 ■ [41b) 472-2670 
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^ USER 


SYSTEM RESPONSE 


USER SYSTEM RESPONSE ^ 




that disappears when the power is 


Shack peripherals that you should 




shut off (as is the case when tak- 


take out a loan. 




ing the CPU for repair of same). 


BYTECOUNT outputs how big a chunk of your W 


WAIT . . . 


this instruction should be used 


income is going toward the elec- 




just after ordering a Disk Drive 


tric bill. 




from the manufacturer. It disables 


ACTWAIT after inputting the waiting time 9 




all Disk Operating features for 


for a peripheral from Tandy, this 




five months thus eliminating 


function allows the CPU to cal- 




any chance of an L3 error. 


culate the actual time you should ^ 


MNUL 


forces an output from the CPU, 


allot. 




causing it to print what the in- 


HANGUP utility that permits the CPU to 




struction manual really means or 


get hung up on a problem when- ^ 




should say, rather than what it 


ever the programmer invites a 




does say, since they are not al- 


friend over to see the wonderful 




ways the same. 


thing. ^ 


EDIT 


allows the CPU to scan the job 


LUST a typo, ignore it. 




ads in The New York Times and 


ARITHMEHC OPERATORS 




list all journalism offerings. 




BACKUP! 


forces the CPU into an error rou- 


.ME. might be equal to .PE. is probably equal to 




tine when brought in for service to 


.GL. greater or less than .NE. not equal or equal to 




uphold your claim that it isn't 


.SC. similar or congruent to AE actually equal to ^ 




working right. 


PS. perhaps the same AD. addition operation ^ 


SORTMTPL 


CPU inputs the various answers 


.SU. integer subtraction .LD. long division 




given by various Radio Shack per- 


.SD. short division .DC. divide and conquer 




sonnel and sorts through them to 


MU. an ancient island .SA. sequential addition V 




check for a possible valid answer 


(multiplication) 




among them. 


.Fl. forget it .WE. whichever is easier 


• FORMAT 


when writing a program for your 


.LA. lose the answer .MA. make up an answer V 




brother Matthew, it allows the 


.NY. new york .IC. impossible to compute 




CPU to insert his name in the first 


.WC. inside and to the left .CT. compared to 




REM statement (this will not work 


As you can see, a command language utilizing the above in- V 




with other names). 


struction set would prove invaluable to the TRS-80 user. 


APPEN 


outputs instructions as to how an 


whether a neophyte or an experienced programmer. It ex- 




unprintable symbol might be 


plains the more mysterious aspects of the machine and the V 




written. 


complicated nature of its creators. If anyone has additional 


MERGE 


allows the CPU to notify you when 


statements they would like to add. feel free, this language is 




you've spent so much on Radio 


not protected by copyright. 1 hope you'll enjoy PUT-N.I ^P 



DUSS EXTENDER for TRS-80 



TM 



ELCOMPCO Microcomputer Peripherals ^^ 

P.O. Box 6130. Albony.CA 94706 ^ ' 

(415)646-7122 




Now you can hook up to four 
accessories to the TRS-80^" 
Buss with Active Buss Ter- 
mination to reduce Buss 
ringing and noise and in- 
crease reliability. 

INTRODUCTORY PRICE $95. 

TRSftO" nonodemoiHallorxtyZoip 
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EXPAND YOUR SYSTEM. 




THE TERMCOM™ INTERFACE BOX IS THE 
MOST EFFICIENT UNIT OF ITS KIND. 



Your computer will gain cornmunicotion capobiiities by becoming an 
intelligent terminal. This capability was expensive. But now, TERIV^COM'^ 
the Intelligent Interface Box, is herel 

• You do not need an expansion TERMCOM'" FEATURES INCLUDE: 

interface •Paging 

• You do not need a separate serial ^ „. 
interface •Scrolling 

• No additional software is needed * [^e^O''rTiating 

• Provides post for serial printers * ^'^play lock 

• Rugs directly into your computer * ^^^Y °^^®^ attributes 

ppi^gg. TERMCOM" ALLOWS UTILIZATION OF: 

n ^ o ** ^1 „r^oc • Inexpensive serial printers 

Box and Software $ 49.95 • Any other RS-232 device 

Box Only SI 29.95 ^ g^^y |q ^ead owner's manual is provided. 

Software Only $45 OO ^- v ^ .^^i. ^ k 

Documentation Only SlO.OO ^,89 ^aIAI^^^pA 

Box with Prom $169.95 ^ l/^VI >* --f* '^ 

^ CORPORATION 

5758 BoiCGTies Dnve ki^e /C/ 
Voaerr. not nc<uaea Prices iuDieC'o c"or.9e Austm, Texas 7fi73i 51 2. 451 -0221 



- Rmmd»r Strticn — se« page 162 
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Cheap and simple word processing. 



BASIC Word Processor 



Delmer D. Hinrichs 
2116 S.E. 377lhAve. 
Washougal WA 98671 



You do always ihink of belter phrasing 
after you see your thoughts in print, don't 
you? 

A word processor for your computer lets you 
write letters and articles without typing a series 
of rough drafts. All of your typing revisions 
and editing are done on the video display. You 
produce a hard copy only after you are satisfied 
with theiexi. 

You can also save the text on cassette so that 
you can make additional corrections and/or 
hard copies at a later lime. 

This BASIC word processor has the follow- 
ing features: 

1 . It accepts normal upper /lower case typing 
on an unmodified I6K Level II TRS 80. 

2. U is line-oriented. Every line of text has a 
line number, for reference. This number need 
not be printed. 

3. Editing is similar to Level II BASIC 
editing, except that the entire line is always visi- 
ble under a transparent cursor, 

4. You can change any of the ten variables to 
formal for print or display. 

5. Words can be automatically moved be- 
tween lines to make all lines the correct formal 
length. 

6. Lines of text can be deleted, inserted, 
replaced, or moved. 

7. Lines of text can be automatically righl- 
Justified, 

8. Up to 120 lines of text, nearly 5 pages, 
double-spaced, can be in memory at one lime. 

Kunnin); Ihe Prof(raiii 

When the program is loaded and RUN is 
entered, a title and prompt, COMMAND?, 
arc displayed. The program will accept 17 
single-letter legal commands. These are: 



A ADD 


Add K.-XI at [he end ol [he icxi file 


8 BLANK 


tJ|]nina[c blank hnn iind rcrnumber WW 




file. 


C COMPILE 


Mo<ie wocd^ beitteen lines in a specified 




btock of lines lo ad)iis[ lines lo ibe cor- 




rect lenph. 


D DELETE 


Delete a specified block ol tines. 



EEDIT 
F VORMAT 

H Htl.f 

I INSI kT 

J lUSTII Y 
K KILL 

L LOAD 
M MOVE 

¥ I'HINI 
R Rl PI ACL 
SSAVE 
V VUJEO 

X EXIT 



Edit * specified line. 

ITiaiiite [he ^orniiit lor lent display or 

priiilLEiti. 

I iM ihe 17 valid cimimand*. 

Insert new lines in[i> [he [niddle u1 ihe 

leii, 

Riljhl -justify Ihe lent Hie. 

Eliminale [he curTcn[ [ext file, and \[ari 

over 

tjjad 3 lev ftk Irom castle [ape. 

Move spccifird lines 10 a new kicaiton in 

leit 

Prim ihe it-si file on [he prmlcr 

Keplai.'e a vpecificd liDe with a i>e<^ line. 

Rivofd Ihe lext Tile on taisetlc tape. 

Display the ie»l llle on Ihe vidtti display 

uni[ 

bill Irom Ihe program 



Now, let's examine these commands in 
detail. 

ADD. The final lines of Ihe current text (if 
any) are displayed, and a flashing block cursor 
shows where text will be added. This command 
automaiically turns on the line number display 
option. Text can now be typed continuously 
without having to ENTER each line. When the 
text file is filled, a FILE FULL message is 
shown . 



^btummands in the ADD mode are: 

■^ Moves the cursor lefi oik posiiion and erases ihe last 
character. 

Shifl-— Eiases [he enure currcnl line. 

— Moves ihe t-ursiw five piisiiKins (0 the nghl. adding fise 
spaces. 

Space bar move* ihc lurior one posiiion lo [he nght 
EiNTER Ends (he line, and goes 10 ihe next line before the 
aulorrialic cnd-of-lmc atlioil. 

Shifi- -- Ends [he line and moves Ihc line leM 10 [he (-(Heme 
right ol ihc line 

1 Ends [he lineiind leaves an end-of-pagc marker, [he down ar- 
row, al Ihe end ol Ihe line 

CLEAR E[ids ihe line and leaves a do-no(-]ustily marVct. lefi 
arrow, ai the end of ihe line. 

Shifi t Ends [he line, cenicrs ihe line lexl and leases a donoi- 
justify marker at the end of ihe line 

9liri-@ iwice Ends ADDuig ten and rclurns lo command 
mode. 

The TiTst Shifi'ig slops Ihe program, and the second rnurns. 
Occasionally, only one Shifl-ig is needed. 

BLANK. All blank lines are eliminated from 
the text, and the hne numbers are closed up. 
Note that blank lines are empty and this com- 
mand does not effect lines that contain only 
spaces. During operation, this command 
displays DELETING BLANK LINES; when 
done, it automatically displays the new text file 
using the VIDEO command. 

COMPILE. After editing or reformatting 
the text, some tines may be too long or loo short 
to properly fit into the specified line length. 
This command shifts words between the lines 



of a specified block to get the best possible fit. 
COMPILE works in two stages: It first 
checks for lines that are too long and pushes 
any extra words onio Ihe following line. It then 
checks if any line can accept words from the 
following line and pulls any possible words 
back onto the preceding line. COMPILE 
should be used on only one paragraph at a time, 
as il left -justifies all lines except the first within 





Art^T^ 


AS(120) 


Lines of leM 


XJ(3I 


Buffer text line for LOAD and SAVE 


SMI 


Posiiion 10 enler space for JUSTIFY 


Tian 


Number of spaces lo enter for JUSTIFY 




VariaMts 


AJ 


Inpul cnlry character 


BS 


Blank w end of line (ASCII 30) 


Ct 


Cursor (graphics character 143) 


FS 


^o^nal sinng fur line number ("Ml ") 


HI 


Heading for each page 


LS 


left pan of [c<[ itnng 


NJ 


Line numbers? ("Y" or "N") 


PNS 


Page numbers'" {'•"{" or "N") 


PII 


Prim pace no. for page no. 1? 






0$ 


Number '"n" sinng tor EDIT subcom- 




mands 


RJ 


Righi pan of lexi siring 


Si 


Space chaiaclei (" ") 


xs 


Temporary lem manipulation string 


XKO) 


1 cmporary lext lint string foe EDIT 


A 


AS(. II value of \t\\ character 


B 


Beginning displa> lir>e 


t 


Cursor position 


D 


Cursor displacement lor wrap-around 




lines. Temporary cursor position 


F 


First line for COMPILE. DELETE, or 




MOVE. Found chaiaclei Hag tor EDIT 




search (0,1) 


EL 


Hisl line of lexl lor VIDEO or PRINl 


FP 


Kiisi page numbei to be listed 


1 


Multi-use Integer counter 


IT 


Insert ICiil flag for INSERT |0 or 1 ) 


J 


Mulli-usc integer counter 


K 


Multi-use integer counter. L * \ 


L 


Line number of text 


LA 


Lasi line number ol text 


LL 


Line length in chaiacteis 


LM 


Left maigin 10 stan PRlNTing 


M 


Mulli-use integer tounlci 


N 


Numbci "n" for EUIT subcommands. 




Numbei of spaces 10 skip for JUSTIFY. 




Firsl new line number for MOVE 


NL 


Number of lines of lexl 


P 


Posiiion in tcii line. PRINT line numbei 


PL 


Page length in numbci of lines 


Q 


Temporary posiiion m text line 


R 


Return 01 REPLACE flag 10 or 1| 


S 


Spacing between tent lines 


u 


ASCII value of space (32) 


X 


1 englh of Ai(l ) sinng, page number 


V 


Length of AS(1 * 1) string. Move cursor 




flag for EDIT I - 1 or -t-1) 


z 


Last tine for COMPILE. DELETE. 01 




MOVE 


TaMe I. Arrays and Variables 
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its range. It can also bury any end-of-page or 
do-not -justify markers that are not on the last 
line within its range. This should be avoided, as 
Ihe markers are then ineffective. Extra spaces 
between moved words are eliminated, except at 
the end of sentences. 

Following a period, question mark, exclama- 
tion point, or colon, three spaces are insened. 
Trailing spaces are deleted, leavmg only one 
space in a previously all-space line (to keep the 
BLANK command from eliminating the line). 

Note that COMPILE can push extra words 
forward several lines, but can pull words back 
only one line. 

During operation, this command displays 
COMPILING. If, after using COMPILE, the 
last line of the specitled block is still loo long, a 
LINE n HAS x CHARACTERS message is 
displayed. lo correct this, INSERT an empty 
line and COMPILE just those two lines. 

After a satisfactory COMPILE, the text file 
will be automatically dis^dayed by the VIDEO 
command. 

DEI.ETK. This command eliminates a 
specified block of lines. If only one line is lo be 
eliminated, enter that line number as both Ihe 
first and last line number to DELETE, The text 
is displayed when done. 

KDIT. The entire line^255 characters — is 
visible when in EDIT, including ihe character 
under ihc cursor. If anon-existcnl or empty line 
is specified, an ENTRY ERROR message is 
given. This command aulomatically turns on 
the line number display option. 

Subcommands in the EDIT mode are: 



n • Moi^ I he i.ui«n ii> iht kh n puMiions. The delaull \aliie 

of n isdl»dSM)nc 

II - ot n ispatf J MoMT- ihc uursiH lolhenghl n poiiuon wiihouL 

aJciin; spacer 

A Again ( ani:els previous nliTin); ^h^nges and reenters tOl t 

mixlc. Il isi malte^ nliiing ijhanges peimanenl.) 

n C (-"hangc new n L'haiatleis lo iiexl ti eiiieted L'hara(.leTi. C ur- 

sor re<iirn> lo uan oUhangn] bloct when <tonc. as asignaJ thai 

vciu have Tintshed 

n D [Mefc the next n iharatieis, a.nd t:kise up ihc line 

H Haok Ihc im o1 Ihe hnc, and enter the INSERT mode 

J Inicn k.hjidtiCTs into the line and move folki»ing thaiader^ 

to the tight While in the INSERT mode. >ou iiati moiieihek-m- 

sot left or righl smhoul changes lo Ihe tew b> using ^ ot ^ 

I I 1^ Ihe hne and refum ^^ursor to Ihe beginning- Also makes 

pau cdmng changes immune lo Ihe A^ain ^ub^;onlmand 

n S C Search for ihe nth otturtantr jf character c Keeps upper 

and loiter lase sepaiale, \o can be uted lo find out il a letter on 

the vuleo diiplas is tonea taie. 

X (<) to the end ol Ihe line and enrer ihe INStRT mode. 

Shift- 1 limits the H, I. or \ mudc^ and tetutni lo tDH 

Shtd ■ — Moves current lew lo exltcme right of the hnc 

Shiti- ' (jenlers curienl le«. and adds a do-noi-jusiifs marker 

loibecnd olihc line. 

ENTER Of Shifi @ Eniii from the EDIT ^.ummand 



After exiling from EDIT, if the line is loo 
long, the LINE n HAS x CHARACTERS 
message is given. If the line is not too long, the 
text is displayed by the VIDEO command. 

FORMAT. This command resets the ten text 
formatting parameters from their default 
values, cither for the video display or for print- 
ing of the text. 



1 Line length [>efault value isftOcharaeters to fil on one sideu 
display line 

2 l.ine spaces i)etauli value is 0. Enter the number ol Hank 
li.nes Ihai you wani to appear beiweim lines of lc<1 

3 Line numbers Defjull value is V. To delete line iiumbcis. 
enter *• 

4. Kirsl hne Oelauli value is Uio show all lines of the ten To 
sian ihe display or printing al a later line number, enier the 
desired beginning line numhn 

5. Left margin: Default value n 10 to print the default 
60-characier line ccnieied on an 80-chaiacter pfinlci This 
setting affects only the primer. 

fi Page length: l>efault valueis 15 This iv the iiumbci oflineMO 

be printed on each page, so you mighl vet il to W lor printing 

imspaccd ti-it. oi lo li for spaced lines. 

~! Page numbers: Delault value is N. no page number, to prmi 

page numbers, enter "V". Nolc You must print page numbcr- 

il you nvani lo print a page heading Ivcc item 10 briovt) 

A Pirsr page: Oelaull valite is one to sian page numbering with 

page numbei one. Mav be reset as requiied. 

9. Page I No.: I>:fauli saJue is > lo print page numbers lor all 

pages To print page numbers fui all pages eniTUpace No oiK, 

enter "N" 

10 Heading Delault value iv one space If a page heading is to 

be pnnled al the lop of ea».h page, enici it l^or this entry onlv . 

Shifl- Inlet tor lowercase and letter tor uppercase. 11 Ihe 

heading is to have leading spaces (for ccnietmg lor punctuation, 

enclose ii in quoles("| The heading is printtd or displayed 

only if the page numbettng » on (items 7 and 9 above). 



After going through these ten FORMAT 
parameters, you are returned to the command 
mode. 



INSERT, This command inserts a line (or 
lines) of texl inio the middle of the current lexi , 
The following lines of text are moved down and 
renumbered. Specifying a non-existent line will 
give an ENTRY ERROR, To insert empty lines 
(for COMPILE or MOVE), just press ENTER. 
If the text file is Tilled, a "FILE FULL" 
message is given. 

JUSTIFY- This command right-jusiifies all 
of the text, i.e., it makes the right ends of ihe 
lines even. The only exceptions arc lines with a 
do -not- justify or an end-of-page marker at the 
end. or a line that has no spaces between words. 

Extra spaces are inserted between words, 
starting randomly, but evenly distributed. 
Spaces may be inserted between adjacent 
words, or every other word, depending upon 
whether there are an even or odd number of 
words in the line. Trailing spaces are elimi- 
nated, leaving only one space for an all-space 
hne. Leading spaces are nol affected, so that in- 
dentation may be maintained. 

It is suggested that JUSTIFY be used only 

after the text is in its final form, as the extra 

Continue lo next page 



Program Listing I 

18 CLS:PRINTTAB!20)"BASIC WORD PROCESSOR" 

213 ' (C) BY D.D.HINRICHS 1979 

30 DBF INTA-Z: CLEAR? 400 :NL'=12fl:DIMA$(NL) , XS 13 ) , S ( 20 ) ,T ( 20 ) 

40 BS-CHR$(30) :CS-CHR$(143) ;FS="»#» " :NS= "Y" : PNS- "N" : P1$="Y" 

50 S$-" ":HS"SSiLA— 1:P-1:FP"1:PI,=15:LL=68:LH=10:U-32:OUT254 ,1 

60 L=LA: IT-e:R-0!A$«"" : PRINT: INPUT"COMMAND" ; AS : I FAS=" "0(71080 

70 A-ASC( AS] -64 :IFA>0ONAGOTO90, 480, 510, 760,7 90, 1220, 60, 1320, 1350, 

13 90, 15 10, 15 20, 1580, B0, 80, 16 4 0,80, 17 5 0,177 0,80, 60,1830,80, 19 

70 
80 PRINT"** ENTRY ERROR **"!GOTO60 
90 CLSiD=0:NS'="Y"!lFLA<0THENL=0:GOTO130 ' ADP 
100 IFNL»LA+1THEN210ELSEIFL>FL+12THENB«L-12ELSEB»FL 
110 FORI-BTOL!X-LEN(AS(I) ) :D=D+I(JT( (X+4 )/6 4- . 01 ) 
120 GOSUB1910:NEXTI:L=L+1 

130 C-(L-PL-*-D) *64:IFC>B96PRINT:PBINT:C=89 6 

140 PRINTeC,USINGF$;L; :PRINTAStL) ; :P-LEN(AS(L) ) +1 : C=C*P+3 : K=L+1 
150 PRINTec,CS; :AS-INKEyS:PRINTec,SS; : IFAS= ■"GOTO15 
160 GOSUB290:ONA-7GOTO360,410,310 

17 IFA-13THENAS«SS:GOTO210ELSEIFA-24THEN3B0ELSEIFA=31GOTO460 
180 IFA-25THEN430ELSEIFA»26THEN330 
190 IFA=96IFLA<LTHENLA«L;GOTO60ELSE60 

200 PRINTiC.AS; :AS(L)-AS(L)+A$:IFP<=LLTHENP-P+l:C=C+l:G0T015fl 
210 IFRGOTO60ELSEIFNL<=KPRINT:PRINT"FILE FULL" : LA-NL-1 :GOTO60 
220 IFLEN(A$(K] } THENL-K : GOSUB1360 
230 IFK>LATHENLA-^K 
240 IFAS*S$GOTO280 

250 F0RM-LL-HT02STEP-1:AS-MIDS(AS{L) ,M,1) : IFAS<>SSNEXTM:GOTO280 
260 A$(K)=RIGHT$(AS(L) ,LL-li+l) : AS (L) =LEFTS (AS (L) ,M-1) 
270 PRINTeC-LL+M-l,BS; :L-K;GOTO130 
280 AS (L) -LEFTS (AS (L) ,LL) :L-K:GOTO130 

290 A-ASC(AS) :IFA>64ANDA<91THENA-A+UELSEIFA>96ANDA<123THENA-A-U 
300 AS-CHRS (A) : RETURN 
310 IFP>LLGOTO210 ' D 

320 PRINT§C,CHR$(92);iAS(L)-AS(L)+CHBS(17) : AS-SS:G0T021fl 
330 IPP>LLGOTO210 ' S-D 
34 C= (L-FL-fD) *6 4+4 : IFC>90flTHENC"909 
350 GOSUB11S0:P-1:AS>SS:GOTO210 
360 IFP-1GOTO150 ' L 

37 C-C-1 : PRINTec,BS;:P=P-l; AS (L) -LEFTS (A5(L) , P-1) iGOTO150 
380 IFP-1GOTO150 ' S-L 

390 AS(L)-""iP=l:C'={L-FL+D)*64+4:IFC>900THENC"9fl0 
400 PRINTgC,BS; !GOTO150 
410 IPP>LL-6GOTO150 ' R 



. Continued on the next page. 
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428 AS{L)-A$(L)+STRINGS(5,SS) iC-C+5iP-P+5:GOT015fl 

43B IFP>LLG0T021fl ' S-R 

44 B C-{L-FL-t-D}*64-f4:IFC>9BBTHENC-90B 

45B G0SUBl2BBiP-l:A$-S$:G0TO21B 

460 IFP>LLG0T02ie ' CL 

47fl PRINT#C,CHR${93};:AS(L)-AS(L)+CHRSl2B)!AS-SS:GOT021fl 

480 CLS:PRINT"DELETING BLANK LINES" iFORJ-LATOBSTEP-1 ' BLANK 

490 IFA$(J)--"F0RI-JT0LA:AS(I)=AS{I+1) rNEXTI : AS (LA) -" " : LA-LA-1 

5BB NEXTJ:IFRTHENRETURNELSE183B 

51B INPUT"FIRST LINE TO COMPILE" ; F ! IFF<0THENF-a ' COMPILE 

52B INPUT'LAST LINE TO COMPILE" ; Z j IFZ>LATHENZ-LA 

53 B IFF>-ZTHENB0El:>SECLS:PRINT"COMPILING":FORL-FTOZ-l:K-L+l 

54fl X-LEN(A$(L)) :XS="" : IFX<2THEN620ELSEIFX<-LLGOTO600 

550 F0HI«XT01STEP-1:A$-MIDS{AS(L) ,1,1) 

56fl IFA$<>SSTHENXS-A5+XS:NEXTI:GOT06aBELSEIFX$=""NEXTI 

570 A-ASC(RIGHT$(XS,1) ) : IFA-330RA-460RA-580RA=6 3THENXS-X$+" " 

580 AS (L) -LEFTS (AS (L) ,1-1) iIFLEN |AS(K) ) -BTHENAS (K) -XS :GOTO540 

590 AS(K}-XS-fSS+AS{K) :GOTO540 

600 X'LEN(A5(L) ) : IFX<2THEN620EL5EFORI>XTO2STEP-1 

610 IFRIGHTS(AS{L) , 1 ) -SSTHENAS (L) -LEFTS (AS (L) ,1-1) :NEXT1 

620 NEXTL:F0RL«FT0Z-1:K-L+1 

6 30 X-LEN(AS(L) ) :y-LEN(AS(K) ) :XS='" : IFX-0ORY-BGOTO7 50 
64B A''ASC(RIGHT$(AS(L} ,1) ] 

650 IFA=330RA=460RA«580RA-63THENAS (L)-AS(L)+" ■ iX»X+2 

660 F0RI"1T0Y:AS-MID$[AS(K) ,1,1) 

67 IFAS<>SSTHENXS=XS+AS:NEXTIELSEIFXS-""NEXTI 

6B0 IFLL-X<IGOT071fl 

690 Y=Y-I: IFY<BTHENY-0 

700 AS(L)-'A5(L)+S$+XS!AS(K)-RIGHTS(AS(K) ,Y) :GOT063» 

710 X=LEN(AS (L) ) !IFX<2THEN7 30ELSEFORI-XTO2STEP-1 

7 20 I FRIGHTS IA$(L1 , 1) -SSTHENAS (L) -LEFTS (AS (L) ,1-1 J :NEXTI 
7 30 IFY<2THEN7 5BELSEF0RI=YT02STEP-1 

740 IFLEFT$(AS(K) ,1}-SSTHENAS [K) =RIGHTS (AS (K) ,1-1) iNBXTI 

750 NEXTL:X-LEN{AS(Z)) !GOTO90B 

76B INPUT'FIRST LINE TO DELETE" ; F: IFF<0THENF-0 ' DELETE 

77B INPUT"LAST LINE TO DELETE" ; Z : IFZ>LATHENZ-LA 

7BB IFF>ZTHENB0ELSEFORI-FTOZ.-AS(I)-'":NEXTIiGOTOlB30 

790 INPUT'EDIT LINE " ;L: IFL<0ORL>LAORAS (L) -" "G0T08B ' EDIT 

800 C-4:P-1:XS(B)-AS(L) iN5="Y" 

BIB CLS!l=L:GOSUB1910;N-l:QS-"" 

820 GOSUB910:IFA>47ANDA<5BTHENQ$-Q$-fA$:N>VAL(Q$) :GOT082B 

830 M-0:IFA=8THENY=-1:GOSUB940ELSEIFA-9ORA-UTHENY-1:GOSUB940 

840 IFA»97THENA$(L)>XS(B) :GOTOe0a < A 

850 IFLEN{AS(L)1 >-LLGOTO870 

860 IFA'c25GOSUB1200ELSEIFA-26GO5UBll80 

B7B IFA>9 8ONA-98GOSUB960, 1000,1960, 1960, 19 60, 102B, 103 

B80 IFA-115GO5UBll20ELSEIFA-12pGO5UB117 0EL5EI FA-IB BGOTOBBB 

890 IFH"1THENN-1:Q$="":GOTO820ELSEIFRPRINT§320, ;ELSE810 

900 IFLL<XPRINT"LINE";L; "HAS" ;X; "CHARACTERS" :GOTO6flELSE1830 

910 XS'=MIDS(AS(L) ,P,1) 

920 PRINTgC,CS!!AS=INKEYS!PRINTiC,XS;! IFAS-' ■GOTO920 

930 GOSUB29B:X-LEN(A$[L] ) : IFA-130RA=96THENR'l :RETURKELSERETURN 

940 M=1:FORI-1TON:P-P+Y: I FP>XTHENP-X : RETURN 

950 IFPC1THENP-1:RETURNELSEC-C+Y:NEXTI iRETURN 

960 Q-P:D-C:FORI-1TON:GOSUB910:IFRORA»27THENP-Q:C-D:BETURN ' C 

970 PRINTgC,AS;:GOSUBil00:P-P+l:GOSUB1110:AS(L)='L$+AS+RS 

9B0 A=U:C-C+1;IFP<-XNEXTI 

990 P-Q:C-D! RETURN 

10BB IFP+N-1>XTHENN=X-P+1 ' D 

101 B GOSUB11BB:Q-P:P-P>N:GOSUB1110: AS (L}-L$>^RS:P-Q: RETURN 

1020 GOSUbll00:AS(L)«LS+SS:PRINTiC,BS ' H 

1030 GOSUB910:IFRORA-27RETURN ' I 

1B40 IFA-1BTHENAS(L)-A$(L)+CHRS(17) :R=1:RETURN 

1050 IFA-31THENAS(L)-AS(L)+CHRS(20) :R=1: RETURN 

1060 PRINT§C,AS;:IFA-8THENY— 1:GOSUB94 0:GOTO1B30 

107 lFA»9THENY-l!GOSUB94 0:GOTO103 0ELSEIFP>XTHENX-P 

10 80 GOSUB1100:GOSUB1110:AS(L)-L$-fA$-«-RS:PRIMT@C,BS;AS-t-RS 

1090 C=C+l:P=P+l!GOTO1030 

1100 LS="' :IFPC2RETURNELSELS-LEFTS{AS{L) ,P-1) : RETURN 

1110 RS-"" :IFP>XHETURHELSER$-RIGHTS(AS(L) ,X-P+1) : RETURN 

1120 GOSUB910:O-P!D-C ' S 

1130 FORI-1TON:F-0:FORJ-Q+1TOX:D-D+1 

1140 IFMID$[AS(L) ,J,l)-ASTHENF=l!Q-J:J-X 

1150 NEXTJ!NEXTI:IFFTHENP"Q:C-D 

1160 A-UjRETURN 

1170 AS(L)-AS(L)*SS:P-X+liC-P+3:GOTO1030 ' X 

1180 AS(L)-STRINGS((LL-LEN{A$(L}))/2,32)+A$(L)tCHH$(20} ' S-D 

1190 PRINTeC,BS!AS(L) jCHRS(93);:RETURn 

1200 AS(L1-STRING5(LL-LEN(AS(L)) ,32)+AS(L) ' S-R 

1210 PRINT#C,BS;AS(L) ! :RETURN 

1220 CLS:PRINT"LINE LENGTH -" j LL , : INPUT'NEW -"iLL ' FORMAT 
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spaces may be incorrectly left in by COMPILE 
(aficr EDITing). During its opcraiion. this 
command displays JUSTIFYING; when done, 
the text is displayed by VIDEO. 

KILL. This command eliminates all text 
from the text file, leaving the program ready lo 
accept new text. The command asks iwice if 
you really want to KILL the text to avoid ac- 
cidental loss of a text file. 

LOAD. This command loads a previously 
SAVEd lexl file from cassette. It can then be 
treated just like a keyed-in text file. After you 
enter this command, the program pauses to let 
you get the cassetle in position and set the re- 
corder 10 play. Since il may lake several min- 
utes lo load the text file, the program displays 
LOADING to reassure you thai the [w-ogram 
has not hung up. 

MOVE. This command transfers a specified 
block of lines either forward or backward in Ihe 
icxt file. Lines MOVEd to must be empty 
(blank); lines MOVEd /ro/n are left empty In- 
sert may be used to place empty lines where 
needed. 

If a non-empty TO line is found, the transfer 
of lines stops, and a "LINE n NOT EMPTY" 
message is displayed. However, no text is lost. 
After the MOVE is complete, ihe text is dis- 
played by VIDEO. 

PRINT. This command prints the text file. 
Remember to resci FORMAT before trying to 
PRINT your text. If the printer is not ready lo 
go. PRINTER NOT READY. ABORT (YN) 
is displayed, and you ha\e a chance to get the 
printer ready or to go back lo the command 
mode. 

The BLANK command is automatically ex- 
ecuted before PRlNTing, as a blank line would 
uause a FUNCTION C.^LL error. During lis 
operation, first DELETING BLANK LINES, 
[he PRINTING is displayed. If the primer en- 
counters an end-of-page character (ASCII 17) 
that page will be terminated early, the normal 
bciween-pages spacing inserted and the nent 
full page staned. Note: It is assumed that roll 
paper is being used; no form feeds are used. 

Different printers operate somewhat differ- 
enily.so you may have to change some things in 
lines 1680-1740. Specifically, my printer, a 
COMPRINT 912, mtcrpreis the ASCII control 
charaaer 30intine 1680asconiinuous print (no 
pagination). The corresponding control char- 
acter 28 in line 1740 means paginate (insert 
seven blank lines). 

Some printers may require line feed 
characters {usually ASCII 10) after each 
printed line. 

Some printers will not accept the LPRINT at 
the end of line 1690. and require LPRINT- 
CHRS(138)(or LPRINT"") instead. If the 138 
pseudo-control character in line 1710 does not 
work for you, use: 

PIOM - \1 . lilFSKlRK IT1)S:1 PR1NI" ".NEXTK 

Continued on page 54 
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BUSINESS CONTROL PROGRAMS 



] PAYROLL D GENERAL LEDGER U ACCOUNTS PAYABLE D ACCOUNTS RECEIVABLE 

These business systems are designed with the business man- • A Totally Linked Single Entry 
ager in mind. Major changes in your current bookkeeping meth- AcCDuntina System 
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or through subprograms, so that duplicate data entry is not re- 
quired. This avoids mistakes. 

Accurate reports ot financial activity may be obtained on a 
scheduled basis or at irregular intervals. 

The systems require CP/M and C8ASIC. Customization, instal- 
lation and training are available at additional cost. WRITE FOR 
SAMPLE REPORT AND TRIAL DISK— $25.00 (credited tov^ard 
purchase price). 



User Assignable Account Numbers 
Flexible, Reliable and Eflicient 
Installation and Training Available 



AS LOW AS 



CP M 2.2 Control Program for Microcomputers 
Enabling You to Run Software Published for 

CP/M 1.4 on the TRS-80 Model II (IncludlnB communications Programs) 





CP'M is considered the industry standard disk operating system be- 
cause It gives you the hardware-independent interface you need to 
make your computer work (or you. FMG CORPORATION NOW OFFERS 
THE CP/M 2,2 FOR THE TRS-80 MODEL II The lateslin the evolution 
of a reliable and efficient software system, CPM 2,2 features an en- 
hanced upward compatible file system and. powerful new random ac- 
cess capabilities. From minidisks and floppy disks, all the way to high- 
capacity hard disks (when available), the flexibility of CP'M 2,2 makes 
it a truly universal operating system, Tfie package includes an 8" sys- 
tem disk, editor, assembler, debugger and communication software for 
the TRS-80 Model H. Special utilities not available with other CP M sys- 
tems are also included in FMG's CP'M 2.2 

(CP.M IS a registered trademark of i" ~ ~ — - - 

Digilal Research Corp. TRS-80 is a 
registered trademark ot Radio Shack) 



»S? TRS-80^ PROJECT 




THE PASCAL/MT>5s-$250.00 

PASCALMT-, a native code PASCAL compiler designed for 8080'8085 
and Z80 microcomputer systems, provides an efficient development 
cycle as well as efficient execution of object programs. 



CORPORATION 



P.O. BoxlHB 

Ft. Worth, Texas 76133 ^m 

Phone (817) 294-2510 



Send for FREE CATALOG 




■Compiler executes under the CP'M 
operating system in as liKle as 32 

K .byles of RAM 

' Interactive Symlx)lic Debugger which 
enables the programmer to examine 
variables, set a breakpoir>t, arxj trace 
procedure calls interactively at run 
time 

■ Compiles at the rate ol 600 lines per 
minute on a 2 MHZ 8080 

■ Programs Execute up to 10 TIMES 
FASTER than popular interpretive 
Pascals 

■ The code generated is 8080 object 
code which is ROMable with a mini- 
mum run time overhead of 1 5K bytes 

• Interrupt procedures allow the pro- 



grammer to wnte interrupt dnvers tor 
10 and other real time tasks in Pas- 
cal. MT 

' Bit manipulations ol variables may be 
performed with the built-in proce- 
dures: SETBIT, CLRBIT. TSTBIT, 
SHL. SHR. SWAP, LO, HI, 

' Assembly language subroutines may 
t>e called from Pascal MT 

■ Business arithmetic version of Pascal 
MT IS also available 

• Pascal data simctuies supported are: 
ENUMERATION AND SUBRANGE 
TYPES, RECORD, ARRAY. REAL, 
INTEGER. CHAR, and BOOLEAN 

■ Not implemented are: SETS, GOTO, 
GET. PUT 



PASCAL/MT™ includes compiler and a real time symbolic debugger. 
The system requires 32K minimum and 2 mini disks or one 8 " disk. 



• Aaadsr Service- see psfre T62 
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A little revision should allow any printer to 
be used. 

REPLACE. This command allows any spec- 
ified line to be replaced with a newly entered 
line. REPLACE operates just like ADD. except 
thai il applies to only one line. After a FILE 
FULL message, you cannot REPLACE a line, 

SAVE. This command records the text file 
on cassette. The program pauses to let you get 
the cassette inio position. It displays SAVING 
during operation. You cart record four lines of 
text per data block lo save time and lapc. If the 
line length is greater than 61 characters, only 
three lines of text can be recorded per block. If 
it is greater than 82 characters, only two lines of 
text can be recorded per block. If il is greater 
than 123 characters, only one line of text can 
be recorded per block. 

To make the changes (if necessary), change 
ihe four at the end of line 1 780 of the program, 
the three in line 1790, and reduce the number of 
XSO's in line 1810 to the number of lines per 
block being recorded. 

To LOAD the text recorded with the revised 
SAVE routine, corresponding changes must be 
made to lines 1540 and 1550 of the program. If 
lexi lines are more than 60 characters long, NL 
should be redeTined in program line 30 to ap- 
proximately 7200/(characters per line). The ex- 
act value should be a number divisible by lines 
perblock.NL = 120. for example I20isevenly 
divisible by four. 

VIDEO. This command displays the text file 
on the video display. If the line length is greater 
than 60 characters (64 if Line Nos. was set N in 
FORMAT), the lines will "wrap around" to 
the next display line. 

After each displayed page of text, the pro- 
gram halts showing PRESS ENTER'^. To 
displa> ihc next page jusi press ENTER; [o 
return lo the command mode (to EDIT a line, 
etc.) key in any letter, then press ENTER. 

VIDEO may show one of three non-texi 
markers at the end of a Imc; A left arrow for 
do-not-justify. a down arrow for end-of-page 
or an underline after any trailing space. These 
markers allow you to keep better track of the 
text. 

KXIT. This command allows for a graceful 
end lo the program. More importantly, it 
CLEARS the string space to its normal value, 
so that the next program you run does not 
crash. It is easy to forget to CLEAR 50. It also 
returns the TRS-80 to its normal speed 
(OUT254,0). 

This command asks again if you really want 
to EXIT from the program to avoid accidental 
loss of Ihe text file. 

HELP. This command displays all 17 legal 
commands and their one-word definitions, to 
refresh your memory. It also tells how to 
return to the command mode, for those com- 
mands that do not automatically return. 



1230 
124e 
1250 
1260 
1270 
12BB 
1290 
1300 
1310 
1320 
1330 



1340 

1350 
1360 
137B 
1380 
1390 
1400 
1410 
1420 
1430 
1440 
1450 
1460 
1470 
1480 
1490 
1500 
1510 
1520 
1530 
1540 
1550 
1560 
1570 
1580 
1590 
1600 
1610 
1620 
1630 
1640 
1650 
1660 
1670 
1680 
1690 
17 
1710 
1720 
1730 
1740 
1750 
1760 
1770 
17 80 
17 90 
1600 
1610 
1620 
1830 
1840 
1850 
1660 
1670 
1680 
1890 
1900 
1910 
1920 
1930 
1940 
1950 
1960 
1970 
1980 



PRINT"LINE SPACES 
PRINT'LINE NOS. ■ 
PRINT"FIRST LIKE - 
PRINT'LEFT KARGIN 
PR1NT"PAGE LENGTH 
PRINT"PAGE NOS. " 



■■ jS, :INPUT"NEW -".-S 

■■jNS;"",!lNPUT"NEW [y/N)")NS 

"jFL, :INPUT"NEW -"jFL 
'■jLM, !lNPUT-NEW -"[LM 
■";PL,iINPUT"NEW -"(PL 

' "jPNS! "". :INPUT"NEW (Y/N) ";PNS 



PRINTTIRST PAGE = " ; FP, : INPUT"NEW ="jFP 

PRINT'PAGE 1 NO. - ' " ; P15 ; ' ' " , ! INPUT"NEW (Y/Nj'jPlS 

PRINT'HEADING - '"jHS;"' ■,:INPUT"NEW =";HS;GOTO50 

CLS:PRINT"LEGAL COMMANDS ARE:" ' HELP 

PRINT" A ADD", "B BLANK" , "C COMPILE" , "D DELETE" , "E EDIT" , 

"F FORMAT", "H HELP", "I INSERT", "J JUSTIFY", "K KILL", "L 

LOAD","M HOVE","P PRINT", "R REPLACE", "S SAVE", "V VIDEO 
■,'X EXIT" 

PRINT'KEY 'SHIFT-?' TWICE TO RETURN FROM A,E,I,R TO COMMAND 
MODE"!GOTO60 

INPUT'INSERT AT LINE" j L j IFL<0ORL>LAGOTO80 ' INSERT 
IFNL»LA+1PRINT"FILE FULL" : GOTO6 0ELSEI FRG0T06B 
FORI-LATOLSTEP-1:AS [I + 1)-ASU) :NEXTI 
AS(L]-'" :LA-LA+1:L"L-1:IFITRETURNELSEIT=1:GOTO90 
CLS: PRINT" JU.STIFyiNG":FOHL-0TOLA!X-LEN( AS (L)) 'JUSTIFY 
IFX<2GOTO1500ELSEFORl-XTO2STEP-l!A«ASC (RIGHTS (AS ID ,1)) 
IFA-UTHENAS (L) -LEFTS (AS (L) , I-l) :X-X-1 :NEXTI 
IFX>-LLORA«17ORA-20THEN15 00ELSEJ*0iK-l!FORI-lTOX 
IFMlDSfAS (L) ,1,1)<>S$THENK"0ELSEIFK-0THENK-1:S{J)=I: J-J + 1 
NEXTI !lFJ=0GOTO1500 

K-RND(J)-l:IFINT(J/2)-=J/20RJ-lTHENN-lELSEN=2 
F0RI-1T0LL-X!T[K)=T[K)+1:K-K+N!IFK>J-1THENK=K-J 
NEXTI :FORI-J-1TO0STEP-1:AS=STRINGS(T(I) ,SS} :T(I)=0 
AS (L) -LEFTS (AS (L) ,S ( I) ) +AS+RIGHTS (AS (L) , LEN (AS (L) ) -S ( I) ) 
NEXTI 

NEXTL:GOTO1830 

CLS:INPUT"REALLY KILL (Y/N) " ; AS : IFAS- " Y"THENRUNELSE6 'KILL 
GOSUB1820:CLS:PRINT"LOADING" ' LOAD 
INPUT|-1,LA,LL,S,NS,FL,LM,PL,PN5,FP,P1S,HS 
FORI-0TOLASTEP4:INPUTi-l,XS(0) ,X$[1),XS(2),XS(3) 
FORJ-0TO3:L-I+J:X=LEN{XS(J) 1 :AS(L}="" : IFX<1GOTO157 
F0RK=lTOX:AS[L)=AS(L)+CHRS(ASCiMlDS(XS(J) ,K,1) }-12B) :NEXTK 
NEXTJ : NEXTI ;GOTO60 

INPUT"FIRST LINE TO MOVE" ; F : IFF<0THENF-0 ' HOVE 
INPUT"LAST LINE TO HOVE" ; Z : 1FZ>LATHENZ-LA 
IFF>ZTHEN80ELSEINPUT"FIRST NEW LINE" ;N : FORI=FTOZ 
IFLEN{AS (N) )PRINT"LINE";N!"NOT EMPTY " :GOTO60 
AS (N) -AS (I) : AS (1)="" :N»N+1:IFN>LATHENLA-N 
NEXTI :GOTO1630 

IFPEEK{14 312}<12eTHENX-FP:H=FL:GOTO167 ' PRINT 
INPUT'PRItriER NOT READY. ABORT (Y/N)";AS 
IFAS-"Y"THEN6 0ELSEINPUT" PRESS ENTER" ; AS iGOTO16 40 
R-1:GOSUB480:CLS: PRINT" PRINTING" 

LPRINTCHRS(30) :IFPNS<>"Y"OR{P1S-"N"ANDX=1)GOTO17 00 
LPHINTTAB(LMlH$;TAB{LL+LM-7] "Page" f USING"II»" ;X iLPRINT 
FORP-MTOM+PL-1 : IFP>LAG0T017 40 
M-M+1: IFSLPRINTSTRINGS{S,13 8) 
LPRINTTAB(LM) ; : IFNS- " Y'LPRINTUSINGFS ; P; 
LPRINTAS (P) :IFASC [RIGHTS (AS (P) ,1) ) 017NEXTP 
LPRINTCHR$[2B) : IFP>LATHEN60ELSEX=X+1 : G0T016 60 
INPUT"REPLACE LINE " ; L: IFL<0ORL>LAGOTO80 ' REPLACE 
R=1:AS(L)-"":L-L-1:GOTO90 
GOSUB1820:CLS:PRINT'SAVING" ' SAVE 

PRINT*- 1 ,LA,LL,S,N$,FL,LM,PL,PNS,FP,P1S,HS:FORL=0TOLASTEP4 
FORJ-0TO3:I=L+J:X=LEN(AS{I) ) : XS [ J) =" " : IFX<1GOTO1610 
F0RK-1T0X:XS(J)=XS(J)+CHRS(ASC(MIDS(AS{I) ,K,1))+1281 iNEXTK 
NEXTJ :PRINT«-1,X5{0) ,XS(1),XS12),XS(3) : NEXTL: GOTO60 
INPUT"READY CASSETTE, THEN PRESS ENTER" ; AS iRETURN 
CLS:X-FP-1:F0HM-FLT0LASTEPPL!X-X+1 ' VIDEO 

IFP1S-"N"ANDX-1GOTO1B60 

IFPNS="y"PRINTHS;TAB(LL-7) "Page" ; USING" I •»" ;X : PRINT 
FORI-MTOM+PL-1:IFI>LAGOTO1890 

IFSPRINTSTRINGS(S-1,101 

GOSUB1910 

NEXTI:AS-"':IFI<-LAINPUT"PRESS EMTER" J AS:IFAS<>""H=LA 

NEXTM:L=LA:GOTO60 

Y-LEN (AS(I) ) : IFYTHENA=ASC (RIGHTS [AS (I) ,1) )ELSEA=0 

IFNS-"Y"PRINTUSINGFS; I; 

PRINTASd) ; : IFA-17PRINTCHRS (92 ] ; 

IFA-20PRINTCHRS(93) ; ELSEIFA=UPRINTCHRS [95) ; 

IFN$<>"Y"ORY<>60PRINT . 

RETURN 

CLS:INPUT"REALLY EXIT ( Y/N) " ; AS : IFASO ■Y"GOTO60 ' EXIT 

CLS:CLEAR50:OUT254 , : END 
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Potential Program Problems 

Speed is the most noticeable problem, but 
this is inherent in BASIC strings. The lack of 
speed shows up as brief pauses in program 
operation. As the text file becomes full, the 
pauses become more frequent and longer. Each 
time BASIC manipulates a string, it must 
assign a new location for it in string space. This 
quickly fills up string space, so a garbage collec- 
tion routine is used to delete all of the old, no- 
longer-needed versions. 

This periodic garbage collection causes the 
pauses. Some other BASICs avoid this string- 
handling problem by requiring that the length 
of all strings be speciHed in advance, thus 
trading off flexibility and memory space for 
speed. 

One partial solution to the speed problem is 
to install the Archbold TRS-80 clock control 
board. The OUT2!4,l at the end of line 50 
automatically increases speed by 50 percent if 
this has been done. Otherwise, it has no effect. 

A program hall accompanied by a BASIC er- 
ror message or from accidentally touching 
BREAK does not necessarily mean that your 
text file is lost . In most cases you can recover by 



typing GOTO 60, then pressing ENTER. This 
puts you back into the command mode. 

A [railing space in the 60th position on a line 
will cause a wrap-around underline marker on 
the next line when displayed. Such a trailing 
space can be removed by using EDIT, COM- 
PILE, or JUSTIFY. 

Under some conditions, an extra blank line 
may be inserted in the video display when text is 
being keyed in. This is not an extra line in the 
actual text file, as can be verified by using 
VIDEO. 

When using EDIT, if you delete all printable 
characters following ihe cursor, it slops 
flashing and becomes solid. This does no harm; 
press L to get back to normal operation. 

If a text line has more than 22 words and re- 
quires over 21 spaces 10 justify, an error will oc- 
cur in JUSTIFY. To avoid this, redimension 
arrays S and T in line 30, but not too much, or 
you will run out of memory. 

Program Modincatioiis 

This program requires 7226 bytes of memory 
as loaded, but uses nearly all the memory of a 
l6KTRS*80when RUN. 



For a 32K TRS-80, change CLEAR7400 to 
CLEAR22000 and change NL = 120 to 
NL = 360 in line 30. This not only triples the 
size of the text file, but also increases the pro- 
gram's speed. 

This program uses the ASCII control charac- 
ters 17 and 20 as markers representing end-of- 
page and do-noi-justify, respectively. If these 
characters arc not NOPs (no operation) on 
your printer, change 17 in program lines 320, 
1040. 1420. 1730, and 1930 and/or change 20 in 
program hnes470, 1050, 1180. 1420, and 1940 
to values that do not affect your printer. 

You may want to add extra features to this 
program. Be warned: There are less than 100 
bytes of memory left unused. For everyihing 
added, something wilt have to be deleted. 1 have 
already minimized REMarks, used multiple 
statement lines, reused variables, and left out 
all spaces to save memory, as well as to increase 
speed. 

To help with possible modification, I have 
included Table 1 Arrays and Variables. A brief 
REMark shows the entry point for each com- 
mand. Even more brief REMarks show the en- 
try points for subcommands in ADD and 
EDIT.B 



INPINITI lillC 

For MOD I TRS-SO"** Tape and Disk Systems 



Extwiaiont to L«v«l M and DIak BASIC $49.95 

Full MATRIX Functions — 30 BASIC commands!! 
Mathematical and common matrix (unctions. Change arrays In 
mid-program. Complete array handling. Tape array read and write, 
including strings. Common subroutine calls. 
Over 50 more STRING Functions as BASIC commands!! String 
manipulation, translation, compression, copying, search, screen 
control, pointer manipulation and utility functions. Includes 
multikey mu invariable machine language sorts. Load only machine 
language functions that you want! Where you want in memory! 
Relocating linking loader! More than you ever expected! ! 

oo BUSINESS (Requires Infinite BASIC) $29.95 

20 Business oriented functions including: 
Printer Automatic Pagination with headers and footers! 
PacKedDecimal Arithmetic (-f ,-,',/) 127 digits! 
Binary array searches and hash code generator! 

COMPROC Command Processor for DIali Systems $19.95 
Auto your disk to perform any sequence of DOS commands, 
machine language loads. BASIC, memory size, run program, 
respond to input statements, etc. Single BASIC command file 
defines execution! Includes auto key-debounce, screen print and 
lower case software driver. 

REMODEL + PROLOAD SpMdfy is, 32, or 4aK Memory $34J6 

REnumber any portion or all of BASIC program. MOve any portion 

of program from one location to another. DELete program lines. 

MERGE all or any portion from tape. Save and verify portion or 

all of combined merged programs to tape. 

QSF (Specify 16, 32, or 4aK) S24.9S 

18 Machine language routines. Includes RACET sorts. 

St* »9'k ^'ij*' ^^^^P-P- DEALER INQUIRIES INVITED 

T i I. ^!i ••» 'V?^*: « >. WHEN ORDERING PLEASE 

Twepnone Orders Accepted (714)637-5016 advise publication source 

TRSeo IS A REOISTERED TIUDEHAAK OF TANDY CORPORATION 



FAST- 



FAST 



For MOD I and MOD II TRS-80'" 

Now you can lort an 85K diskette 
in less than 3 minutes* 

Perfect for your multi-diskette RANDOM file mailing lists, inven- 
tory, etc. Ideal for specialized report generation. Sort, merge or 
combination. All machine language stand-alone package — 
Efficient and easy to use. No separate key files required! Physical 
records are rearranged on diskette! Supports multiple sub records 
per sector including optional sector spanning. Sorts on one or 
more fields — ascending or descending. Sort fields within records 
may be character, integer, and floating-point binary. Provides 
optional output field deletion, rearrangement, and padding. 
'Sort timings shown below are nominal times. Times will vary 
based on sort and system configurations. Nominal times based 
on Mod I 48K 4-drive configuration, 64 byte records, and 5 sort keys. 
TVre FILE SIZE SORT TIME TYPE FILE SIZE SORT TIME 





(BytM) 


(S«) 




SORT 


16K 


33 


SORT 


SORT 


32K 


49 


SORT 


SORT 


85K 


173 


SORT and 


SORT 


170K 


445 


MERGE 



(BytM) (Sw) 

340K 1081 

680K 2569 

85KSORT + 1757 
1 275 K Merge 

DSM for Mod I (Minimum 32K, 2 drives) $75 On-Olsk 
DSM for Mod II (Minimum 64K, 1-drive) S150 On-Olsk 

Mod II Development Package S100 

Machine Language SUPERZAP, plus Editor/Assembler and 
Disassembler patches. 
Mod It Generalized Subroutine Facility 'GSP $50 



»-41 



^ RACET COMPUTES -^ 
m PalmMe. Oranif CA 92M9 
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The de facto standard is challenged by Radio Shack. 



Pencil VS. Scripsit 



b\ Jim Perr> 

80 stsfr 



The Electric Pencil from Michael Shrayer 
Software and Radio Shack's Scripsil are 
boih sophisticated word processors for the 
TRS-80. Scripsil is the "official" offering 
from Tandy Corporation, whereas Pencil has 
been the de facto standard for more than a 
year. Each program, written in assembly lan- 
guage, can be used with either cassette or disk 
systems. 

Word processing is one of the microcom- 
puter's most useful applications. Using a 
word processor documents can be edited, 



UDONMER 


X 


imimat 


Y 


msKxtnw 


II 


SAKBSKFIL 


IS 


LonisKra 


1. 


CURMOIt 


CM 


ODE AB CUR 


CM 


OIRSYSTDl 


cut 


REKIJUSin 


JH 


uicsprcnG 


Sl-5 


PAGESffOC 


f)^» 


PAGELEHGTH 


61-72 


LOHttfiGIN 


NB-in 


PMZNUnER 


W-fflS 


PRfTLDGTH 


P9"35 


LItCLOGTH 


i^-m 



Electric Pencil menu. 



reformalled or printed out with a minimum of 
effort. Instead of the usual "Dear Sir or 
Madam," form letters can be customized with 
the name of the intended reader. By storing a 
selection of paragraphs, standard responses 
to a number of inquiries can be produced in a 
minimum of time. 

Its list of applications is endless. Once you 
have the opportunity to use such a system, 
you'll wonder how you ever managed without 
one! 

Upper Rnd Lowercase 

Any word processor without the ability to 
produce both upper and lowercase letters has 
limited usefulness. Because of penny-pinching 
at Radio Shack, the TRS-80 was produced 
without the five-dollar memory chip needed 
to display lowercase letters. Since that time, 
various companies have made available 
reasonably priced (less than S30) hardware 
conversion kits for the computer, but all in- 
volve opening up your keyboard and voiding 
Radio Shack's warranty. The most popular 
conversion is designed to interface with the 
Electric Pencil and includes an extra control 
key for special commands. 

When Radio Shack announced Scripsil, 
they also released the official lowercase modl- 
fication — at a cost of $99. Either Pencil or 
Scripsit can be used as uppercase systems 
without any modification to your computer. 

Radio Shack's conversion has no extra key. 
The @ key performs as the control key (to 
produce @. the shift is used). Luckily, for 
the thousands of owners with non-Radio 
Shack modifications, Scripsit will work with 
(he normal Electric Pencil lowercase modifi- 
cation. However, anyone who has Radio 
Shack install a lowercase kit is stuck with 
Scripsil. The Electric Pencil will not produce 
lowercase with this official modification. 

Scripsit costs S69 for the cassette version 
and $99 on disk. The Electric Pencil retails for 
$100 for the cassette only version. A cassette 
for disk based systems costs $150. 

This review is based on the disk versions of 
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Typical Scripsit display. 

both programs. In both cases all the cassette 
commands are still available. 

If you slarl off with the cassette version 
of either program (because you don't have 

disks), you can copy all your files onto disk at 
a later date. As supplied, neither will operate 
with NEWDOS, but patches are available 
from Apparat thai allow both to work with 
this DOS. 

Manuals 

The Electric Pencil comes with a 32-page 
operator's manual, written as a guide rather 
than a textbook, and the technique works well. 
Even though there arc more than 40 commands 
available, the average user can develop a good 
understanding of the system in an afternoon of 
reading and experimenting. 

The Scripsit disk is supplied with sample text 
files, and two program versions — one for up- 
percase only and the other for systems with a 
lowercase modification. 

The documentation is much more impressive 
than that supplied with Electric Pencil, com- 
plete with ring binder and a three-cassette audio 
instruction course. However, the taped instruc- 
tion course needs about six hours to listen to, 
and the manual is written as an accessory to the 
audio. As a result of this programmed learning 
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approach, the manual is not really usable on its 
own. The quick reference sheet included in the 
package is the nearest you get to a simple user 
guide. 

The Elearic Pencil has a menu of print 
parameters, such as hne length and page length, 
and you set them all before printing. The 
parameters are not stored with the text file, and 
this means that you have to remember what 
they were. 

Scripsit differs fundamentally from the Elec- 
tric Pencil in this respect. Scripsit uses format 
lines that are saved as a part of the text. Every 
time a file is used, it automatically sets its own 
printing parameters. This difference in opera- 
tion gives Scripsit far more flexibility than the 
Electric Pencil, Also, the number of commands 
available in Scripsit is greater than the 40 or so 
available to the Pencil user, but this also makes 
it much more difficult to understand and use. 

Surprisingly, three of the most usefiil 
features of Electric Pencil are not available to 
the Scripsit user! The suffix /PCL is automati- 
cally added to all files created by Pencil. This 
makes it easy to spot them on your disk direc- 
tory. Pencil only recognizes files with the /PCL 
suffix. Scripsit docs not add a suffix to files, 
leaving it to the user to supply them. 

The command Dl(: 1 ,2 or 3) in Pencil gives a 
directory of all files with the /PCL suffix on the 
drive specified. (The default is drive 0.) In 
Scripsit you have to exit the system and use the 
DIR command when in DOS, then return to 
Scripsit, quite a messy procedure: and, in fact, 
impossible, if you make the mistake of turning 
Scripsit into an AUTO command on the disk, 
as I did! 

The third feature missing from Scripsit is the 
ability to kill files, again you are expected to 
return to DOS etc. 

Conclusion 

Apart from the three omissions described 
above Scripsit has a much larger set of format- 
ting commands than Pencil — tabs, centering, 
flush right, alternate page headings and foot- 
notes to name just a few. By careful use of these 



Scripsit is cheaper and 

more flexible, so how 

can the Pencil compete? 



commands your printouts can be made to do 
amazing things, but the format instructions can 
drive you crazy. Maybe the six hour course 
wasn't such a loopy idea after all! 

Scripsit is cheaper and more flexible, so how 
can the PeiKil compete? Simplicity is the an- 
swer, I tend to create files in Pencil and print 
them out with Scripsil— the SO office system 
has the unofficial modification, so both pro- 



grams can be used. 

For real fancy printing Scripsil is a must, but 
for ease of operation. Pencil can't be beat. 
Maybe somebody will come up with a Pencil 
compatible with the Radio Shack modification, 
or, perhaps, produce software that is as nice to 
use as Pencil— bui asad^anced as Scripsil. Un- 
til that time, Scripsit is the new champion of 
word processing. ■ 
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REVIEW 



Psst, want some extra commands — try Level III. 



Level III 



I can...lcslify 

that in copyinjt a 

couple of lengthy 

game programs using 

just three commands 

...saved considerable 

typing. 



Ronald H. Bobo 

3246 Gravois 

St Louis MO 63118 



Level HI was written by Bill 
Gates, president ot Micro- 
soft, which produced Level II 
BASIC for Radio Shack, so there 
is no question of compatibility. 
Furnished on cassette, Level 
III is attractively packaged and 
is accompanied by an excellent 
instruction manual as well as a 
convenient fold-up card contain- 
ing all statements, commands 
and functions of both Levels II 
and III. Level III statements are 
printed in red on the card. 

As stated in the instruction 
manual, Level III is not just an- 
other BASIC, but an actual en- 
hancement to the already ver- 
satile Level II BASIC. Require 
ments for using Level III are a 
Radio Shack TRS^ computer 
with Level II BASIC and a 
minimum of 16K random access 
memory. According to the 
manual. Level III occupies at>out 
S.25K of existing RAM. This Still 
leaves lOK tor programming 
space in a minimum system. 

Although Level III will not 
work with Radio Shack's disk 
BASIC, a disk file version is in- 
cluded on the tape for those 
who might wish to save it on 
disk. Presumably, Level III can 
be used instead of Disk BASIC 
with a disk system. 

Level III Features 

As soon as Level III is loaded, 



you should notice one big dif- 
ference. No more keyboard 
bounce! More reliable tape 
loading is also assured. Volume 
setting on the tape recorder is 
not nearly so critical as with 
Level II. Two new commands. 
SAVE and LOAD replace CSAVE 
and CLOAD. Of course, a pro- 
gram saved with the new com- 
mand will still load under the 
CLOAD command when using 
Level 11, but volume setting will 
again be critical. Although all re- 
corders are not the same, most 
programs in Level II load at a 
volume setting between 4 and 5 
on my machine. Curiously, I 
must crank it up to about 6 
before the Level III cassette will 
load. 

For those who miss the one- 
letter abbreviations of Level I 
BASIC, behold! Type LSET LIST, 
hit ENTER, and 26 one-letter 
abbreviations will appear on the 
CRT- These are activated by 
pressing the shift key and the 
desired letter key simul- 
taneously. Some even have 
ENTER included, i.e., press shift 
and R and RUN is printed out 
and automatically entered; you 
don't have to press the ENTER 
key 

If you have data that is to be 
entered in a program frequently 
and it is not included in the list 
of abbreviations, despair not. All 
LSET entries are user-change- 
able. For instance, in writing a 
graphics program, you may 
want to use CHR$ often. Type 
LSET L = -CHR$(", enter, and 
now, when you type a shifted L, 



CHR$ will be printed, followed 
by a left parenthesis. Typing 
LSET L = "LIST" will return the 
shifted L to its original definition 

What about using a printer 
with lowercase letters? Nothing 
simpler. Typing LSET RESET 
will turn off all shift-key entries. 
Type LSET SET to turn them 
back on again. 

Shift-key entries need not be 
commands. If you're running a 
program that requires certain 
phrases to be input repeatedly, 
these may be set up as shift-key 
entries. The string expression in 
an LSET may be any string up to 
15 characters. 

I can personally testify that in 
copying a couple of lengthy 
game programs from a txxik. us- 
ing just three of the LSET com- 
mands (T tor THEN. F for GO TO 
and G for GOSUB) saved consid- 
erable typing. 

Another special feature of 
Level III IS Line Renumtiering. 
This IS a flexible command, and 
all of its possibilities will not be 
dealt with t>ere. Suffice it to say 
that typing NAME will renumber 
all program lines, starting with 
to as the first tine and incre- 
menting by 10 Other possibil- 
ities allow you to specify that re- 
numbering tiegin at a specific 
line, specify new tieginning line 
numtjer and specify the incre- 
ment, as well as various com- 
binations of these. 

Now we can make all the in- 
evitable changes and insertions 
in our programs and still end up 
with an attractive looking for- 
mat. All GOTOs, GOSUBs and 
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NEECO {,Sl.^ ANNOUNCES 



400K 



DISK 

STORAGE 
(Before DOS) 



FOR YOUR TRS-80* 
(in a single housing) 




$1295.00 



• 400K Raw Storage 

• Plug Compatible to TRS-80* 
^ Uses TRS-80* DOS 

-k Available from Stock 



Painted TRS-80* grey • Shipping Wt. 21 lbs. 



DEALER and OEM INQUIRIES INVITED 




NEECO 



r'MI 



679 Highland Ave. 

Needham, Massachusetts 02194 

TELEX 951021 



(617)449-1760 

Mon-Fri 9:30-5:30 

MasterCharge & 

Visa Accepted 



*TRS-80 is a trademark of Tandy Corp. 
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OUR PRODUCTS WILL ADD A NEW 
DIMENSION TO YOUR TRS-80'" 

IMPORTANT: All uur products are: 
-fully assembled, tested and guaranteed 
-supplied with their own power supply 
-shipped with all necessary cables & coaneccors 
-used with Level II BASIC in and out corr.mand 

EXPnnDnBus $80 

Now you can hook up to 5 accessorlea to the TRS-80 
Bus. Can be chained if more than 5 are aeedett. 
Not a loosL- board' 1 

inTERFflCER2 $85 

16 channel I/O module, 8 inputs, H outputs, 2 relays, 
2 opco-isolflted inputs Very easy to use with BASIC 
Extetislve user's manual mcluded. Sold worldwide for 
over a year. 2 



BLIPPO 



15 tones 
3 octaves 



$39 



The only low cost true synthesizer. Uses BASIC. 
GeaerUea Its own cones and does not tie up the TRS-80. 
Up to 10 notes per second. Built-in power supply and 
speaker. Now tt's easy to add sound to any progranr-i.S 

nnnioG so $112 

8 chinael ANALOG TO DIGITAL convener. Anything 
that can be electrically measured can be interfaced to 
your TRS-80 - voltage, current, teriiperacure, pres- 
sure, light level No asseiriily language needed. 4 



DflC 



$94 



DIGITAL TO ANALOG niudulc. 8 Bit 5% accura^v 
Latest technology. Use to synthesize wave foni.s, 
program power supply, control motor speed or light 
levels.. .5 

TO ORDER: Send check or M.O. . Add $3 for S h\i. 
PHONE ORDERS: (212)296 59l6 N.y.ftEi «dd T«rf 

Alpha Product Co. 85-71 79th St. Woodhaven NY 11421 



TRS 80" s o trod^fnorti ot loncV Cofp 

flLPHfl pfoducl compong 

85-71, 79th ST., WOODHAVEN. N.Y 11421 {212)296-5916 

enclose 50e P& H 
I would like information on 12 3 4 5 6 



NameLcunlJ 

Address 

City 



State 



.Zip- 



other references to line numbers 
within program statements are, 
of course, changed to agree 
with the new numbering. 

When you get an error 
message, you'll no longer have 
to grab for the Level II manual to 
interpret that pesky two-letter 
code. Level III spells out all error 
messages. For those who own 
the Radio Shack expansion 
Interface but no disk drive, Level 
111 allows access to the integral 
clock-calendar. 

Under the Radio Shack Disk 
Operating System, DATE sets 
the date and TIME sets the time 
of day, which may then be 
accessed by the CLOCK com- 
mand under DOS or TIMES 
under disk BASIC. 

Level III simplifies this proce- 
dure considerably. Type CMD 
"R" and you can then set date 
and time all in one operation. 
PRINT TIMES will then display 
date and time in a 24-hour for- 
mat. TIMES may be used in con- 
junction with RIGHT$,LEFTS or 
MIDS to access one or any com- 
bination of date, hours, minutes 
and seconds. 

Although BASIC programs re- 
quire decimal numbers. Level III 
will do the converting for you. 
Preface a hexadecimal number 
with &H or an octal number with 
& and conversion will be auto- 
matic. Caution: This will not 
work in DATA statements or in 
response to INPUT statements. 

Probably all of us have ex- 
perienced a system lockout at 
one time or another. Control of 
the TRS-80 is lost and, no matter 
which key you hit, nothing hap- 
pens. You can recover from this 
state by pressing the reset but- 
ton, but if you're using the ex- 
pansion interface, hitting reset 
results in a complete loss of 
memory. Level III allows you to 
use the BREAK key instead of 
reset. Using BREAK will recover 
control and memory will not be 
lost, even with the expansion 
interface attached. 

Graphics 

Level III graphic capabilities 
are considerably advanced over 
those of Level II. Level II requires 
that, when drawing a line or rec- 
tangle, you define all the points 
yourself. In Level III you need on- 
ly define two points on the 



screen and a line or rectangle 
will be drawn between them. 
Level 111 also allows retrieval of a 
graphics array for storage and 
later use in the same or a differ- 
ent screen area. This greatly 
simplifies the writing of pro- 
grams using graphs, pictures or 
animation. 

Two graphics modes, desig- 
nated Character Mode and 
Graphics Mode, are used in 
Level 111. In Character Mode, the 
screen is divided into a grid 
composed of 64 character posi- 
tions across by 16 down. Each 
position is further divided into a 
two-by-three graphics block. In 
Character Mode, any alpha- 
numeric character or any of the 
63 special graphics characters 
may be placed at any specified 
character position using X-co- 
ordinates (0-63) and Y-coor- 
dinates (0-15). Graphics char- 
acters are printed by specifying 
the appropriate CHRS (129 to 
191). 

In Graphics Mode a finer grid, 
measuring 128 across by 48 
down, is used. The Level II func- 
tions SET, RESET and POINT 
are used here. 

The new Level III graphic 
statements LINE, GET® and 
PUT® may be used in either 
Character or Graphics mode. 

LINE Is used to draw a line be- 
tween any two points on the 
screen. It will also draw a rec- 
tangle, providing the two 
specified points are diagonally 
opposite corners. In the Char- 
acter Mode, the line or rectangle 
is composed of the first char- 
acter of a string expression that 
follows the specified co- 
ordinates. LINE, followed by two 
sets of coordinates and a string, 
results in a straight line of Xs, or 
whatever the first character may 
be. Adding a "comma B" after 
the string will cause a rectangle 
of characters to be printed. For 
example, 10 LINE (32, 14) (45,10), 
"X", B will print a rectangle com- 
posed of Xs near the bottom of 
the screen and slightly to the 
right of center. Using BF instead 
of B atone will fill in the rec- 
tangle with Xs. 

In the Graphics Mode, SET is 
used instead of the string to turn 
on graphics blocks as in Level I 
or II. Again 8 or BF may be used 
to outline a rectangle or print a 
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solid white block, respectively. 
With proper use of RESET, black 
graphics may be printed on a 
white background. 

Let me add that these 
graphics are fasti Typing 10 
LINE (»,»H127,47), SET, B and 
RUNIng will result in a white 
border around your entire 
screen instantly! No more 
waiting for a slow line to be 
drawn. 

GET® and PUT® are ver- 
satile graphics statements. 
GET® allows you to save In an 
array all graphics that are within 
the defined area of the screen. 
Once saved, the graphics may 
be replaced at any area of the 
screen using PUT® followed by 
the desired coordinates. 

There are five options when 
PUT® is used. Using SET in the 
PUT® statement returns the ar- 
ray to the CRT exactly as it was 
saved. RESET reverses every- 
thing. All "on" blocks are turned 
off and all "off" blocks are turn- 
ed on. Using AND will result in a 
block being turned on only if it is 
"on" both on the screen and in 
the array. OR causes a position 
to t>e turned "on" if it is "on" the 
screen or In the array or both. 
Using XOR, a position will tie 
turned "on" only if its status in 
the array is opposite that on the 
screen. 

Graphics arrays must be 
properly dimensioned in order to 
avoid an error message. A one- 
line array requires 64 bytes, 
while the entire screen will be 
1024. A formula is given in the 
manual for determining what 
the needed array space should 
be. 

Ottwr Features 

The following four features, 
which appear to be identical to 
those in Radio Shack disk 
BASIC, will be discussed briefly. 

MID$ in Level III may be used 
on the left as well as the right 
side of an assignment state- 
ment. This will allow you to re- 
place part of one string with an- 
other. 

INSTR searches one string for 
another string. A subroutine for 
this was given in the Level il 
manual. This need no longer be 
used. 

DEF FN, a sad ommlsston from 
Level II, allows user-defined 



functions. String as well as 
numeric functions may be de- 
fined. 

Up to ten different machine- 
language routines may now t>e 
stored simultaneously in 
memory and accessed with the 
USR function. DEFUSR informs 
BASIC of the starting address of 
a machine-language routine. It 
is no longer necessary to POKE 
the starting address, although 
still possible. 

The LINE INPUT statement 
appears to differ from that in 
disk BASIC. According to a 
listing of disk BASIC, version 2.1 
in one of the Radio Shack 
brochures, LINE INPUT is used 
to input a line of data from disk 
into a string variable. 

In level III, LINE INPUT is 
similar to INPUT with added 
features. LINE INPUT assigns a 
string variable name to an entire 
line of input, including commas 
or other punctuation. Everything 
typed before ENTER will be part 
of the string. 

Adding #LEN to either the IN- 
PUT or LINE INPUT statements 
will set a limit on the amount of 
time allowed for response to the 
INPUT. 10 INPUT #LEN 4,100:0 
will result in the program 
branching to line 100 if Q is not 
entered within four seconds. 
All timing is done in software, 
so the expansion interface is 
not necessary. 

Speaking of the expansion in- 
terface, the system clock is 
prone to bollixing up tape opera- 
tions. The clock should always 
be turned off before a SYSTEM. 
PRINT#-1 or INPUT#-1 op- 
eration. Entering CMD "T" will 
turn the clock off, and CMD "R" 
turns it back on. LOAD and 
SAVE do their own turning on 
and off automatically. 
PRINT # - 3 allows output to a 
printer or other peripheral that 
may be attached to your RS-232 
port. Input from the port will still 
require a machine-language 
routine. 

Level III BASIC appears to be 
a worthwhile acquisition for any 
serious TRS-80 user, especially 
one who would like the power of 
disk BASIC without the added 
expense of a disk drive. Add in 
all the extras not contained in 
disk BASIC, and it becomes de- 
sirable even for a disk owner. ■ 
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If you spend more than a few minutes 
wfth your TRS-8CF you will welcome this 
inexpensive accessory. 

• • * •• Ik- 
First we made it for oursetves. Since we 
spend many hours with our four 
systems, we were looking for a way to 
get a better display, more like the green 
phosphor of our big brothers. We found 
that a certain optical band-pass filter 
gave excellent resutts. We were so 
pleased with it that we decided to make 
it available to others. 

• ••*** 

The GREEN SCREEN will: 

• IMPROVE IMAGE CONTRAST 

• REDUCE EYE FATIGUE 

• DECREASE GLARE 

• ENHANCE SCREEN LEGIBIUTY 

• PROVIDE A MORE PLEASING 
DISPLAY 

• GIVE A DISTINCTIVE PROFESSIONAL 
LOOK TO YOUR SYSTEM 

The GREEN SCREEN is custom molded to 
fit nicely over the TRS-WT picture tube. 
It ingeniously mounts in seconds without 
any tools. 

• •*••• 

The GREEN SCREEN: 

• Can be removed if needed 

• Doesn't void guarantee 

• Won't mar nor mark the unit 

We know from our own experience that 
you will be very pleased with your 
GREEN SCREEN. 

TO ORDER: send S12.50 + S2 S&H to: 
Money Back Guarantee 
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ALPHA product CO. 

85.71, 7Ml 8t., Woodhnn, N.Y. 11421 
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APPLICATIOIN 



With the price of gas it maizes 

sense to share a ride to and from worf<. 



Carpool 



Walter K. McCahan 
PO Box 3314 
Shiremanstown PA 17011 



While driving to work and 
contemplating nontrivial 
uses for my TRS-80 microcom- 
puter, I noticed that almost 
every car on the road was oc- 
cupied by oniy one person. 
Keeping in the mind the high 
cost of gasoline and other 
automobile operating expenses. 
I felt that a bit of research was in 
order. 

After a hasty and short survey 
of a local office building, I found 
that the overwhelming reason 
that car pools had not been 
formed was the employees' lack 
of knowledge as to which other 
employees lived close to them 
and were available to form a 
pool. I also found that the 
employer was willing to pay a 
healthy sum to provide their 
employees with the information 
with which to form car poots. To 



attack and solve this problem I 
devised the following plan of 
action: 

1. Find the home address of 
each employee. 

2. Reduce these addresses into 
zones. 

3. Write a program to match 
employees that live close to one 
another. 

4. Give each employee a list of 
these other nearby employees 
and instruct them to form car 
pools. 

Stap1. 

Gathering personal informa- 
tion from the employees in this 
building was not a difficult task 
and was accomplished by the 
letter shown in Fig. 1. The letter 
was copied on the company's 
copy machine and was distribut- 
ed with each employee's payroll 
check. 

I found that since there was a 
direct savings to them, the 
employees were quick to com- 
plete the information and return 
the questionnaire. 

St>p2. 

After looking into several 
methods of relating addresses 
to locations, including the name 



FeOow Employees. 

In l^ese limes il is no longer economical tor each empluyeelo drive 'iisai her car 
lo AOfk alone 

in an e'lod lo consefve gasoline (and Iherefore money) your company is p(o 
viOing a compulef service that will match yOu' name with oltier emotOyees that 
wOrK wiiri you in ofOer Ifiat you can (oim a carpool 

Attacfied you will find a map ot our local area which has tjeen divided mio 16 
zones YOU «iU also fma belouv a form that is to be clipped and relumed to tfie per 
sonnel department a'tei it is completed 

All iiemson thelormaresetf-e^iplanalory eicepi (o(lheoneiaDeled"Zone. In 
this blank you should enter the number otttie zone in which you live according to 
Ihe numbers on Ihemap It you do not live within one o( the jones.enletlhe zone 
nearesl lo your Kome 

After all of Ihe forms have been relurned and entered 'nio Iho r.omputer you will 
be furnished with a lisl ot names and instructions on how to sel up your carpool 

Smcerely. 



Tr>e Managernent 



CARPOOL QUESTIONNAIRE 



NAME 

STREET ADDRESS 
CITY 4 ZIP _ 
TELEPHONE NO 
ZONE 

SHIFT . 

BUILDING 



Fig. 1. Gathering employee information- 
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of the town and zip code, it was 
decided that a completety inde- 
pendent method of zoning must 
be developed. 

Using a map of the tocat area 
(Harrisburg PA), I produced a 
grid of 16 sections (see Fig. 2). 
Each zone on this grid repre- 
sents 225 square miles, so that 
the entire grid represents the 
3600 square miles centered on 
Harrisburg, an area of about 1.5 
million people (unless we have 
another problem at Three Mile 
Island). 

Each employee was provided 
with a copy of this map and was 
instructed to enter the proper 
zone on the questionnaire. 

Stap3. 

To accomplish matching 
employees the following Level 
II, TRS-80 program was written. 
Before getting into a general 
discussion of the program, it 



would be weil mentioning a 
somewhat unorthodox method 
of saving and loading data to 
and frooi tape. When first look- 
ing at the program, it is surpris- 
ing that only one array is dimen- 
sioned - line 50. This is all that 
is necessary since all informa- 
tion for each record is con- 
catenated into one string called 
N$. This is done at lines 390 or 
410. By using this method, 
record and retrieve times to and 
from cassette tape are greatly 
reduced. 

The Proflram 

Lines 10 through 220 contain 
the program header, initialize 
the program, print instructions 
and print the menu of functions 

available. The multiple branch 
statement in line 230 sends the 
pointer to the proper section of 
the program as selected from 
the menu. 



Car Pooling program 
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6i5 INPUT n;i 

«55 m-jo-len(n;» i:Mii-sTRiMCir n!.- ■ \:m-HHfnit 

aa fkiMT H31 

170 IMFur Nit 

&r3 M3']0 LEW N3I >:H]('STR1M:1( I13< - ' I lN31-H]t(H31 

Ma PRINT Nil 

ttt INPUT Nil 

i»3 F14=i;-1.EM1 N*I lifUl-STRlWtKIH.- ■ I :H41>Htt(H** 

rOO PlilNT HSl 

.-10 INPUT M5» 

715 N»< I J=Nli.>.;i.NJHN4»tM31 

7;« CLS:PRINT - F04.L0UIM IS THE COKRECTED FltC 

'3t COSUI 40«0 

733 POKE ia4;;.i4i:po»e i»4;3,3 

744 PFIHTIINPUI-DO TOU HtVl AMOIWR CORHCTIDH TO MWE'IOI 

ry If Bt--1ES- SOTO MB 

'« SOm IM 

■*t - *• nSTCH * SPECIFIC PERSON •■ 

eiO CLSiPRlNT ;PR1HT; INPUT-ENTER N»n£ F0« MHICH A BATCH IS 50UC"T-iSB 

BIS N1-30-LEN1 SI i:»l-STHNC»< "I ■■ " i;Sl-SllMt 



IQ SELECT 



CHOICES- ILPftlMT 



B:1 FOt i ITC Fi;iF Sl-LEF T«, N», 1 I.M ICOIO B4« 

B2'. ■£»! T 

QJO FUNT St.- MOT FOUNIl O" FILE-; COIO »;o 

gio cDsut 305a 

fi'Z N9I- n31:n::.=valin^« J 

930 Casyt 1S9D 

Si! LPRINT:lPHI«1- FQLLOHINC is • LIST Of POSSIBLE RIBES FOR THE' 

g70 LPt^lVT- PERSON NAllEIi ABOVE. THE RIDES LISTED UNDER FIRST- 

!ino LtKlNT" CHOtCe Hit "DST DESIRABLE. lUI THE SECOHb CHOICtS- 

390 LFUNI- ARE ALSO UERT f-LNtFICIAL" 

lit COSUt 3000 

Hi CQ^Ub &0OI> 

■i^O Hi III !F-BIMT ; lNPUt-[iO ,(Mi HAVE ANOTHER HAIE TO NATLH-fOt 

v.ia If Qi' -rE^- iu-a hoo 

S40 [.O'O ir.i> 

IJOO ■• SAVE QHTD CASSETTE i> 

i;lo CLs;FRiNT:FsiHt :P«i>ir 

i:':^0 INPuT-UHEr. CASSETTE IS READ' PRESS EMTER-tl 

i:]0 CLIIPRIKIIPRINTIPftJNT 

i;tO PSlMT-NEia «EC0«1J1*C OHIO CASSETTE- 

i;30 FS INTO- i.Pl 

l.'iO FOR l^i TD PI 

i;70 PMNH-l. X*! 1 ) 

l^aO REIT I 

i;VO CLSIFPINT ;PRINI ;PRINT 

HOO INPUT' eECORC'INC NOH COhPLETE - PRESS ENTER TO PROCEEP-ll 

1310 CC'D 130 

1100 ' •• LOAD FROn CASSETTE tO 

1410 [1 StFUKT :fHNT iPKINI 

U;0 INPUT-UHF'. CASSETTE IS REBDI PRESS ENTER-II 

1410 CIS 

1440 Pl.rNi:FliINI;PRINT;PRINI-NOll LORDING FRO" CASSEITE- 

144^ INPlJU-l.Pl 

14;i0 'Ofr l-I '0 PlilNPUTt-l.NK 1 i:Ntir 1 

i4io cls;peint:p«int:frini- ldadinc wiu cohpleie- jpi i- iiehs oh the file- 

1470 PkIHI:P6IN!:iNFLI "PRESS ENTER TD P"OCEEti- n 

1490 C'lIO 150 

1900 I* TO BREAt. SOWN STBINC9 10 

3C10 Nl t'LE'Tll N»^ 1 1.30 1 

30;O N^l.nlBll NIC T 1.11.10 ) 

3030 N3(-PID*' Ntl I ).r.It30 ) 

3040 NlffliDll NIC I l.?lra ) 

103': n3(-ri!;ht«ih«i I It; ) 
»;:, sy- 1 
joao HE n*N 

li'30 ■ •• TO PRINT A RECORD ■■ 

4010 LtSlNI:LPPlMI lAllI 10 1N1» IlPRINITAIC 10 WltlLPBINl TAB! 10 IHHILPR INTIABl IB m«*l 

LPSINITBSi 10 1M3I 

<0;0 REIUKN 

3000 ' •• 

3003 Lf MNIiLffclNI ILF 

3010 fOU l-\ to HH 

joir. iDsut 1000 

■".0^0 [f NSl-NM AHL SI' HH tOTD 30 30 LLSt CDIO 504 

jO.io (.usijt 4500 

3033 Sy=0 

304 NiH I 

::030 Bl TURN 

AOOO 

4003 Lf tlNIILPRlMT :LPHNI- 

4010 FOI I-l 10 PI 

iOrO RiUAll kir.HTll Nil I 1.; II 

aoio ifr^;and n5> ii^asuiiDoo 
i04o tFR-s AHi< HS icosueiooo 

4030 lFR-4*NWiri=lCOSuIi]00 

6060 IFR'lANIl H3 TCUSUtJOOO 

i070 IfE- ISNF H3'.?COSU»3O00 

fiOSO IFR=3ANll**3-2r;OSUB1000 

6090 ir'-aANiiN--, = :[;nsuB3»»« 

iO?3 If E'7*NliM3'.^raSUB30»0 

6100 IFR-::ANIiN'.'3COSUB3*OB 

illO If FiMA"tN3=J|-.0SU*l*»» 

r,l20 lFR;SBNIlH',.3i:0SUBJ»e» 

illO Iff. JfNDM'.'Jl.OSUBlOOO 

6H0 Tffc SilNDH'.i jr.osupjooe 

6130 [FR 30HW - U.TlSUIiJOO* 

tlSJ ift-'.lN[*. iMSL.sjgoo 

617) IfP ai^.^~-" 41,O5UB300B 

6190 IFF - IONT:«-;=3CO5UB30»0 

il?o IFR^ ;anb«3»3G0SUB3B«» 

iJOO lFf:fiflNliNrj-3COSUB10*» 

*:iO IfR''ONIiH^=5r,05UB300B 

6:ro ift loiNiiNS-MosuBiooo 

6^10 [FR lANllN3>6tOSUB1000 

6:t0 If F-rflNI*3i6GO5UB3O00 

3730 i'R = lANPn3=*COBUBM0O 

6360 IfR-^ANIiH3>6C0SUB]00« 

6;70 IfR'7AN!m3=6i;OSUBjeO« 

6200 IFR'IANIiNr.-atOSUBlOOB 

62*0 IFR- 1QANDN3'6(;DSUR3000 

6300 If R- I lfiNllN;'6C05Ull3000 

6310 IFR- 2ANDN3'-'(^[ISbIi30 

61rO IFRi3A>l[iH3"7CnSUE]»O0 

63J0 lFR=4rS(lIIN3"?i:OSUBiOIIO 

6J10 iril>6ANDN^-7nOSU>l<0« 

6130 If R-aANDN3'7i;oStlB3*»0 

6360 lfB'l0*NDN5'7COSUB]OO0 

63 70 IFR- I lANIiNS-'COSUBieOO 
63H0 If R-i;aniiN3-7CDSUB3101> 
6390 irR = lANIH.3-8COSUB3ai>0 
6400 if R'4AHDN3-8COSUB]««0 

64 10 tf R<7AHrN3<Br.OSUB])«0 
6420 IFR:llANliH3^HCOSU)]000 
6430 IfR=12ANIyN5-BC05UM0Oe 
6440 IFR-;A>II!ti3'?CO5UB3*00 
6430 IFRtiANtiN; = «i;0SUB3000 
6460 IFR- iaAHIiN3°>(^OSUB3000 
6<70 If R-I3ANIi>I3'»i;OSUllO00 
6 4 BO I f t = I 4 AND "Sr 'COSUBIO 
Ot'O IFR-3ANDH3=106OSUIl(IM 
6300 IFR-aANllN3rl0CQS1113S0< 
6310 IFR^7AN[iN3-10COSUB1000 
63^0 lFK-9ANDM3'iaCDS<JB3«l>4 
6310 IFR^llANDNS'lOCOSUBlOtB 
6310 IfR'13ANIiM3'10baSUB3««« 
6330 If R-14ANIIN3-10CQSUI10M 
6340 If R-lJANCNS-lOtOSUlIBOO 
6370 IFR=4ANCN5-11C0SIIB30»0 
4380 IFRi'ZANDNS-llCOSUBlOOO 
43>0 If R-BAHDN3-1 ItOSUBlOOO 
6400 IFR'lOAHUNS-llCOSUBltaa 
4410 IFR'12AHDN3-I l^DStlilOM 
4420 IFR = 14AHIiH3=11C0SUI30B0 
6630 IFR- 13ANtiN3' 1 ICOS J(30B< 
4410 IFR'UANllNS'l IGDSUBIBM 
6430 IFR'7AHDN3-12tCSlJB]S0O 
6660 IFR'SANDN3-12CCSUI1SI>4 
Atril IFR= 1 IBNllNS-' 1 2CaSUBl<rM 

64B0 IFR iiANDN^'ircosuiieeo 

66*0 II R< IBANDN3-12COSJI3000 

6'00 IFR. 9ANDN3-13S06USMOO 

6710 IFR- 10ANtW5=13tOSU13000 

6 '20 IFR- 14flNtH5.13tD5UI30 

6'iO IFR--»ANDN5-14(;OS1J»HOO 

6740 IFR'-IOANCNS- 14^05013000 

6730 IFRrllARUd-.noosUBlOOe 

6 7 60 IFR'13AmM3<14i:0SU1104t 

e7 7 I F R' 1 3ANDH3- 1 4C0SUB19** 

6 780 IfR'lOAHDNS-lSCOSUBJOOB 

6790 IFR'llANBNS'lSCOSUHM* 

684 1 F R- 1 2ANDN3- 1 3C0SU(1««< 

6810 lfR=l»AHDN5-13C0SUBiee8 

6820 IFS-14UIDH5.13(0SUBlaM 

4810 1FR^llAHDNS<lAE0»UBla«« 

4S40 IfR'12ANljNS-l *C(»SUBI««« 

4830 1FR = 1SAHCH3-1 «COSU>M«« 

4S60 IF SU'1AHDS«'L;'NI*CDSUM0«B 

6863 SU=0 

6870 NCIT I 

6980 RETURN 
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Lines 300 through 430 accom- 
plish the function of buiiding or 
adding to a fiie of data. Each line 
of data is prompted by the pro- 
gram, and the operator need on- 
ly answer each prompt to build a 
file. Lines 325, 335, 345 and 355 
set the size of each line. The 
string sizes of name, street, city 
and zip are set at 30 characters 
each, while the telephone num- 
t>ef has a field of 15 characters 
and zone is left at either one or 
two characters, depending on 
the zone entered. This field siz- 
ing Is done by adding "null 
characters" up to the field size. 

The reason behind all this 
string manipulation is to ensure 
that each data element such as 
name, address, city, etc., starts 
at the same position in the array 
containing the N$ variables. 
This must t* done so that the 
portion of the program that 
breaks N$ back into the various 
fields knows where to start look- 
ing for each data element. 

Lines 500 through 760 allow 
changes to be made to data 
already in the file. Here again 
each string is set to size and 
concatenated after the correc- 
tion Is made. Lines 800 through 
940 are used to establish and 
print out the desired relation- 
ship tjetween the zones of the 
employees In the file. 

The subroutine in lines 3000 
through 3060 is used to break 



JMCS r SHI IN 
SU t STKEEM 
muXRSIM M 17777 
74i-23H 
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SMELHTONKU. 
U ff IKEVIEy 

CU M niFIEIJ PA PA 17S1S 
733-3311 
5 


ftlCWJ OUIW 
1111 HAfEHflC 
LUaiSfM PA 1710* 

777-820 
7 


tUlTtW 

72tmaTEn 

niElOXTQH PA 1704J 

739-0421 

II 


yoiiwrCLuw 

nCffOClROI 
•OfWr ffl 17487 

1 


•mi MT 
123 am ctuiT 

icy tLOOf IQJ PA 17S1S 
733-1977 
S 


s 0* dim: 

«KSW:r PA 17119 
ro-2347 

8 


wr MS 
12 OLC no. 

STERTW PA 17144 

7J9-1109 

It 


17 SOUTH RD 

Liwtraa. pa 17532 

?y-Z21B 


IWTINMa 
75 in ST 

QIIOTSWUC PA 17S12 
7J^7119 
3 


iHMs conn' 

»22samsT. 

PHtmRAPA 170B7 
:!34-»U 
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F:nw:ii raws 

404 hits}'. SI 
aiZAKTHIW PA 17771 
739-9678 

13 


!«va[i ttlSKIN 
13 raKRTS RD 
IILLEKSMS PA ITW 
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2 


omxsiwtoi 
12 miittD m 

EWCMMW PA 1748S 
733-011* 
6 


nioua FAME 

IZnATUOD AVE 
etSHCT PA 17119 
233-7111 
B 


t'Xm: OfENUOOi 
U FHIU.IPS *iAE 
LAIIfttfiE PA 17041 
7y 2391 
13 


t717 UILiOU m 
ittlLFM PA 175J5 
.'61-9494 


!a«SC\ LONG 
828 PWK 

DUNCWNON PA 17085 
733-+414 
i 


PU )fitKRT 
12 1& 5TVCR BE 
C«1ISI£ PA 17212 
334-1211 
9 


MMCT UELLS 

44i BEHRD 

01':T BtaiN PA 17222 

739-1904 

14 


PJOM HACK 

22 CDfTOt HIU- n 

aiZ«EIHUIU£ PA 17m 

741-77H 

i 


M SHisnoNT n 
Dcu pft mn 

733-73*9 
i 


mil KOKH 

3 tnim ciffoi 

rCCKWICSBURC PA 17177 
334-4427 
9 


RITALUO 

* iCSI (M 

aw MINES PA ini9 

7*4-3983 

14 


4JUrTA R QVS 

aiMttTHWILU PA 17199 
7il-n41 
3 


m xsap) 

in CUSSL ST 
WKRISWC PA 17019 
777-4.219 
7 


IkWIEL WIKINS 
[J12 SPRING ST 
CWiai PA 17212 
234-29C 

7 


ivty uiaiARS 

la LIKOJI MAT 
rw, PA 17843 
7337-190 
15 


rSCCTH MIH 

yg3 yniERS uw 

PIIC CKK PA 17212 
737-7311 


HM Ron 
7a BROWING n 
WRRISHK PA 171H 
777-7272 
7 


dfULli CflEEN 

awrS AW 

KM CMOajM PA 17074 

744-9313 

U 


RGS SinONS 
18 BLAIR All 
taS PA 17841 

741-1002 
IS 


FHiaiP BURNS 

lai PI* SI 

UiaiMSIOW PA 17123 
737-l?!l 
4 


69 tlMOCtf 
HARtclSHK PA 17146 
777-9W1 
7 


aWS HIUMiS 
42 OMIIE RS 
CW HIU. PA 17011 
744-4103 


RlOWii SUCH 

IDOROIIMID 
liilCMia'IUi PA 17759 
7F-728B 
14 




Fig. 3. Sample list of employees. 





down the concatenated string 
N$ back into the various ele- 




Fig. 2 Grid map of Harrisburg PA area. 



ments represented by N1$, N2$, 
N3$, N4$ and N5$. The actual 
printing of the data elements 
contained in strings N1$ 
through N5$ Is accomplished by 
the subroutine in lines 4000 
through 4020. 

First choice matching — 
where the zone is the same as 
that for the person being 
matched -is done by subrou- 
tine 5000 through 5050. The ac- 
tual matching of zones is in line 
5020. This line also prevents the 
printing of the person being 
matched as a choice. 

The subroutine in lines 6000 
through 6880 selects the sec- 
ond-choice matches. A name is 
selected as a second choice if 
his zone is adjacent to the zone 
of the person toeing matched. 

Using the Program 

In order to ensure the least 



complicated operation, the pro- 
gram is written in the "tutorial 
mode," that is, the operator 
need only answer the questions 
displayed by the computer in 
order to run all of the functions. 

Function 1 —This function is 
used tor initial entry of data into 
the file and is a simple matter of 
entering the required informa- 
tion in response to the ques- 
tions. "NAME?", "STREET 
ADDRESS?". "CITY & ZIP?", 
"TELEPHONE NO.?" and 
"ZONE?". The information is 
entered directly into the com- 
puter from the questionnaires 
returned by the employees and 
need not be in any particular 
order. The file is closed upon 
answering "NO" to the question 
"DO YOU HAVE ANOTHER 
NAME TO ENTER?" or upon 
reaching 80 names on the file. 

Function 2 — Since most op- 
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PROFESSIONAL 




BUSINESS MICRO LIBRARY 



Professionally developed and field-tested business and accounting software for 
your 'TRS-80 Model I or II from the acknowledged leader in micro-business 
systems. 



CBOOK/80 THE ELECTRONIC BOOKKEEPER 

Single-entry bookkeeping system with a chart of accounts which matches Federal 
Income Tax Schedule C (Profit or Loss from Business or Profession) 

Develops standard-format Profit & Loss Statements throughout the year and 
automatically produces a full Schedule C in IRS-approved format at tax-filing time. 

DEPCOMP/80 DEPRECIATION COMPUTATIONS 

Computes depreciation of depreciable assets by any (selected) method. Prints out 
depreciation schedules for asset's life, or for selected years. 

Stores client's entire asset list and prints out his complete yearly depreciation 
schedule. Lfsts are updatable as required. A must for the busy accountant or tax 
practitioner. 

ASSETS/80 ASSET TRANSACTIONS 

Accepts entry of mixed long and short term asset transactions, computes holding 
period from dates bought and sold, and prints out separate long-term and short-term 
transaction lists, ready for inclusion in Schedule D at tax time, or for determination 
of the client's position for any period. 

LOANCOMP/80 LOAN COMPUTATIONS 

Computes interest and principal balance for monthly, annual, and loan total periods. 
Computes payments required to amortize a loan. Makas the "Trua Annual Percen- 
taga Rata"coinputation! Has a separate section which analyzes ordinary annuities 
with monthly, quarterly, semi-annual, and annual payments. 

For any of the above, prints out summarizing statements or your choice of three 
types of amortization schedules. 

We recommend this program to anyone in the accounting professions or concerned 
in any way with financing. 

STATEMENT/60 PREPARES ITEMIZED STATEMENTS 

of any desired form (Profit & Loss, Rental Income, etc.) and prints out the form, with 
computations made automatically. 

FORMLET/80 FOR PREPARING FORM LETTERS 

from a selection of pre-written and stored stock paragraphs. Will store up to ten of 
such letters on disk and allow you to select among them at will. You may intermix 
fresh text, of course. 

TYP/PRT/80 SMALL BUT MIGHTY 

Not only permits use of the printer as a typewriter but will allow you to retain any 
display already on the video, make notes from it, or actually copy it on the printer 
automatically. This program will run concurrently with another program you may be 
using and you can go from one to the other at will. Also contains a calculator. So 
useful it is hard to describe here. 

* • • * * FOR DISK BASED SYSTEMS ONLY * • • • • 

Write on letterhead, or call, for free 
brochure and sample outputs. 

*TRS-80 is a registered trademark of Tandy Corporation 

CONTRACT SERVICES ASSOCIATES 



Model I 


Model II 


169.95 


199.95 


189.95 


219.95 


189.95 


219.95 


67.95 


97.95 


37.95 


47.95 


47.95 


57.95 


17.95 


24.95 



706 SOUTH EUCLID 



ANAHEIM, CA 92802 



TELEPHONE (714) 635-4055 
• • • 20 YEARS OF SERVICE • • • 



*- R»a<J«r Service - see page 162 
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for the TllS-60 from Micro- Mega 




* jpaag up fr]iir rmmtlm frnprn fignttrmg • Pinpotnl pfogram locationM on taprn wilfr u/t tttttAlm monitof • 

an proitciiwi liOHi ncanluif) titd oUrtwO giiicfma '■tuning from gnuml foopi ■ fUmmmtm Uf fOioiit 

Qlu^mg ana unpiuggin^ of raCor^*! cttftt 

Ttia WiciD Wtpa Cttiallt Cotinol Ur-I Ooum all rMii ana man Yen ft <na rani 

manual conliol ol tfw 'acorOai al rf<* llicli of ■ ivilc'i Want [d Itml Iha 

iMgi/tfiing or and ol a program^ f licit anaWvf iwite/t intf yov'll hwar it All 

cabfat ramam oluggad m all Iha lima 

Ttm Micro I4aga Catnlla Coniiei Umi daai a loi la impron rn« appear 

anca al rou' TftS-K i|iir*<T| foo ill sHown, ir'i m a I'/i" i i" boi mtucfi 

Inuggirt Oalwaar Itia tarboanl ana yaiir racorOai Thaia it no naaa la 

mota ll<» rrconlai, ana alt eaUat coma naaily mio ina unll Ttia Caiaalla 

Control Unil ii lailoraO lo lira CTn-41 rveonMr, bul may ba uaad with moil 

oifiar rwcorOars at wall 

CASSETTE CONTROL UNIT. S3795 

Aaa S1.00 for postage and handling 

EvwfMtf rouftaU win* Want ncraan monOanng whal rouicompularit up la'' Tha MicnUaga CnjUonlloi 
can tail you. loratantpla a " rau'CMJn in a loop irirAnoaill, a Whan a kmg mnii naanng eompMfion. 
or a If a tar tiouncai Ourino katbaara input Ttia CPU Uanilor Irit you Htlan lo all CSAVti ana CiOADi 
and will fwlc fov avicHf linti Iha comet racorOar vtMuina tatlmg II rou flava an aipaniion mrarfaca. yO" 
will tlwayt Inow whainai iha rati lima clock nana/ all ftacaui* you can Kaat 'i 

Tha kltcro-Uaga CPU Monifoi givai a M»ca lo Ilia ZX microofocataw m 

yaor TRS-tO by utiog AH raOio circuitry la pit* up fna compulafiona' ^^^^^*b^^ 

rftrifiini of ifia CPU. whicn aia ampfifiad and o>ayaa iitrougn m louatpaakai ' f ^^h 

rna pickup uml of Iba CPU Woniior. ibown al lall in Iba pfwlo. goai unMr ^^* ^^B 

your THS-n 'ayboara 11 '■ cannaelaa by a JE" cabia lo lita toaakai and ^^^^ ^H 

conlrol unir, i»*nen ineluOai an onJofl tohima conlral and an LED -pomai- ^^^^^ ^^ 

on " indpcafor Tba taoniiof It p o maiad by an AC adaptat. tbdirn al rtgbl in ^^^ 

llta pnolo Ha Balfanai ara naaOad and no alaclncal connaclmni ro rour 
TRS-aO ara rwQUirwa 

By iitianing lo tba CPU Uoniiei, rot mil toon bacoma lamiiiai witn ma'paraonahrwi "of»t*pn>graini rou 
run and mliaibaf may ara aiaculmg in ■ norma' may A dramatic uta ol IHa CPU Uomtoi n m iha graai 
anbaifcamant wtucfi it prwrdat for cwnpufaroainaa ISav "Qaming Environmani" balow i 

CPU MONITOR «7,S5 

AM $200 lor posttg* ana handling 



THil 



I'Ur* 

I 




rn«a|W-e«aa»ngaiwanSciwifirio>«f rrwCnrof ro>" TP&^K '/idao Ditplay and gerat yov improiad con 

Iratt uriin rwducaa glara You gaibngbl. hi/nmt^it ^rmmn i^fi ^^ c fmrs mm t nrmonn:a iiaa Iboa^ tamluiwdb* ¥afv 

atpantrva CAT unira ~ ^^^~ 

Tha Giwmn Scraan it closaly matcnad to Iha color and la/tura al tha fnS 90 
vitfafl Oitplay and improrat Iha oyarall appaaranca ol your tytlam JTia ar 
tachad with adbatrva ttript. whtcb Oa nof fnar your ditQiay uml m ariy may 
Tha Uicio-Uaga Graan Scraan gnat imptotad viOao aitfitay vitibihty lot ait 
applKatiorft ar*d it atpacially allacinfa in craaiing aramalic, htgb-impact 
aispliy^ loi comoulai ganrti jSaa "Gammg £nYironmeni balom I 

THE QUEEN-SCREEN tJ395 

Add tl. 00 for postagm and handling 

TMl ULTWiATl ITftll TT«K PaCKAW 

Tiratf of mnal conwvrar gamaa ' Tfiit complaM 5far riWpacJrafw mill piotida yoi mil* trtdlaat faiCManon 
and chaiianga In addition ro tha program cattaila. il inciuOai iomp/anantna mitrvcfioni a pad ol 
"Voftga Log" foconf (Aoori. ana t lia»-ilindutg Toiottlo and Uioauynng Cflarl 
Tha pacliaga i$ Bui/r tiound Iha itlasi laision ol 1 anca Mict/ui incom 
oariOla Slar Trat III. g '3.0O0 by'e orogram mih a nasr of suOII* ana imag 
malira laaluraa, which includa numaroui dynamic and Ipaclaculai gitpbic 
aiiplayt Slai 'lat III putt you m command ol Iha Enlarpiita cruiaing ma , /* 

gaiawy ol 1W Quadranlt liiiad mith unchartad haia/dt. inciudrng hoaliia ' ' 

Klmgont. pvltart, and Blact Molai You haya al youi driootal tcannart. 
ntnut maapont and Oalanta lyilomi. onboard compuiart. and a tayal 
craw lYau mill naad 'ham til lo lunriM rha Klmgont I 

your miition i] fa iid Iharagion ol Iflirtgons andlolocala Itva mhatilabla planalt. all within 300 tlardtft. 
balora raturning 10 SIti f laat Haadguailart whaia your oyarall altacllyanatt at a ilarthip commandar mill 
ba tcatad High icoras ara poiiibta onfy irirfi carafu' plarming and altacllva ballla lacliet Tha "Voyaga 
Lag" ihaalt millgvida your tiraiagy. and Iha "Tarpado and ytnau—iing Chan" will giva you a /llaladga m 
combai fWhan you angaga Ihraa Klingan thipt rou cin'i afforO to mlii I 

STAR TREK PACKAQE (lor Lav»l II. 16K only} K2.B5 

Add V 00 tor postage and handling 

CREATt VOUn OMm ■PfCTACUUW 

o AMmo pwn n o T (id —w w-oo] 

Tfpa fntarprita la in ballla trim mith daflactot thmldt ar full powar At harcapla'n, you ara rafting bar .ma 
combai thaballla-tlmlioni mannngi .n your aari and "CONDITION nCD'Htihai on you' monitor tcrawn 
You call lor warp itriya and kay in tha cootOinalat ol tba quadrant mhara youi tcannart havadatactadKlirig- 
on ihipt At iiou laWci rAa varp facror. you haai tha raaituring clicJiing ol your natigationti gaai at ii ac 
rivarai Ifii warp Orma 

Svddanly. rou braak oul ol hypartpaca and youi monitor ditplaya Iha chilimg tight ol thraa KUngon Ballla 
Cruiaart lioatmg an your tcraan ' Thair aril thapai glow m luminout gioan againii iba blact km) of ipaca 
Momwnri laMr, rou Aaai Ilia cfiaracMnine raipmg ioun« ol Klingtm latar maapont. and, at you maicb, 
high-anargy baamt coma knilmg lomard Iha tnlarpnaa in uKCOllion 'rom aacft of rfia XMngon ifiipi 

rou fwvabaanfiifi you Itaar ma aiima'aound of (MMmapaconrrofaJaniiai "DAMAGE TOWARPOffiVC" 
and "DAUAOl TO PMASCnS'llath on yotir tcrman Tha Ktingont harm ticppad llnng' Tha Enlarprita <i 
cnpplad, but your Bail mapon ii iliff inracf. and if'l rote turn now' You l»r m tha command lor photon 
rorpadomt At your tcraan again ditplayt iha potttion al tba Klingon thipt. you aalact a linng vaclor Irom 
your torpade chart and *ar it m Ham you haai tha bun ol your pinion lorpadott you aaa il tpaading lomart/ 
a KImgon ihip ir iiriaai ninr cfaad-cvniar'ili you match, iba Kimgon Ballla Cruitarditmtagraitt. accompa 
mad by a taliatymg crackling Bound 

Do«J Ihw tbata sctntiio sound lar lalchad'' Not at all li s t small sampla olwntt you mill atperirnca m-in 
Mrcio-Magaj Gammj tn.ironmenr which contilli al • r"e STAH Tnin PACKAGC • Thr GPtEN 
SCP£(H and • The CPU UOHITOa !nt last pacad and drnamic iciion 'allr<ls Ihr suoart sit' '■•* KJpro 
gram logalhai w>th the Voytgr £r>g tnO 'Ta'Oada Chart' ol tna Srar Trvli Package All ol iha uniaua 
graphic ditplayi art gitatiy anhancrd by iha Grean Scraen fmaliy Iha uncanny sound ritacts ara pro 
ducad by Iha CPU Mom 'or which Itilhlul'y p.cts up tne ^01. NEXT loops tnaoihr' CPU oatlfns which 
cradle the anlinclire s-'en sounds thai accompany tha ALEUT ana DAUAQt massages along wiih the 
hai that notes ol the weapons ithros Onca you •^at'iadil. /o-j wor* t any longer De sal'slieO with siltnl cam 
puler gamas 

flemembei Ihtt with tha Gammg Enyironmant yon also get til ol tha oihar rtcaitant Itatwts ol the CPU 
Idonitof and the Green 5cre«n lor non gtming tpphctliofls you also saya tbOO olt tha combined cost al 
the individual items 

GAMING ENVIRONMENT (7985 

Add 13.50 tor postaga and handling 



Tarms Check or money order, no CODs or credit cards, please Add amount 
shown for postage and handling to price of the item. All Items shipped within 48 
hours by first class or priority mall. Virginia residents, add 4% sales lax. 



Micro- IVIega ■ P.O. Box 6265 ■ Arlington, \y^ SSS06 



erators are not trained typists, I 
felt It was necessary to allow a 
simple means of correcting in- 
accurate data. Entering the 
name of the person for whom 
the data is to tie corrected will 
result in each line of data twing 
displayed — one at a tin>e — ex- 
actly as It appears on the file. If 
that line is to be changed, the 
correct Information Is typed In. 
if no correction is to be made to 
that line, the operator may move 
on to the next line simply by 
pressing enter. After all correc- 
tions have been completed, the 
entire corrected file is dis- 
played. 

Function 3-This function 
prints out the name, address 
and telephone number of the 
person for whom a match is 
sought, followed by short in- 
structions, then a list of first 



choices and then a list of sec- 
ond choices. 

To Illustrate this function the 
lames appearing in Fig. 3 were 
entered using function 1. The 
results of the matching, using 
function 3, are shown in Fig. 4. 
As can be seen by this example, 
first choices are those em- 
ployees that have the same 
as the person for whom a match 
Is being sought, while second 
choices are those who live in a 
zone which is adjacent. By 
studying the zoned map and 
comparing it to the chart in Fig. 
5 you will see this relationship. 

Functions 4 and 5 — These 
functions are straight-ahead 
applications for saving and 
recalling data to and from a 
cassette file. As explained 
above, this process is shorter 
than usual due to the fact that 



Fig. 4. Sample run. 



HOUARD CARR 
17 SOUTH RD 
LIVERPOOL PA 17532 
737-2218 
2 

FOLLOWING IS A LIST OF POSSIBLE RIDES FOR THE 
PERSON NAHED ABOUE. THE RIDES LISTED UNDER FIRST 
CHOICE ARE HOST DESIRABLE^ BUT THE SECOND CHOICES 
ARE ALSO UERY BENEFICIAL 



FIRST CHOICES 



HAROLD BRISKIN 
la ROBERTS RD 
MILLERSBURG PA 17505 
761-A160 
2 

UAYNE L HELD 
4717 UILLQU RD 
HAILFAX PA 17535 
761-9494 
2 



SECOND CHOICES 



JAHES P SniTH 
816 B STREEN 
MILLERSTOUN PA 17777 
766-23X1 
1 

WILLIAM HELLAN 
12 HERO CIRCLE 
NEWPORT PA 176S9 
766-1818 
1 

EUGENE BLACK 
22 CENTER HILL DR 
ELIZABETHVILLE PA 17199 
761-7714 
3 

ALBERTA H CHASE 
44 HEADOU LANE 
ELIZABETHVILLE PA 17199 
761-1141 
3 
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SAMUEL H TONNELL 

10 BRIDGEUIEV 

NEy BLOOHIFIELD PA 17313 

733-3311 

S 

JOHN DAY 
123 CEDAR COURT 
NEU BLOOHFIELD PA 17513 
733-1977 
5 

NARTIN MACK 
75 LEE ST 

ELLIQTSBRUC PA 17312 
733-7119 
5 

CHARLES MARCH 
12 HALLARD UAY 
DUNCANNON PA 170BS 
733-0110 
& 

ROBERT LONG 
828 PARK 

DUNCANNON PA 17085 
733-4414 
6 

LEE PARKER 
146 SHIREMONT DR 
ENOLA PA 17099 
733-7369 
6 

ROD OLSON 
111 CARROL ST 
HARRISBURC PA 17019 
777-4219 
7 

ALAN ROTH 

78 BROyNING RD 

HARRISBURC PA 17108 

777-7272 

7 

BRUCE BROyN 
6? KENyOOD AE 
HARRISBURC PA 17108 
777-9891 

7 

RICHARD QUINN 
1111 NARCH RD 
LINGLESTOyN PA 17100 
777-8282 

7 



Zom 


ZanMttiat ai« ■4Kanl 


1 


2A6 


2 


1A5A7 


3 


2A8.73 


4 


xrfi 


5 


1Z6.9,10 


6 


1A3,5,7,9.10.11 


7 


2.3,4^8,10.11,12 


8 


3.4,7.11.12 


g 


S.6,iai3.14 


10 


6,6,7,9.11,13,14,15 


11 


6,7*10,12.14,15,16 


12 


7A11,15,16 


13 


9,10.14 


14 


9.10,11,13.15 


15 


10,11,12,14,16 


16 


11,12,15 


Fig. 5. 


Reiationship of zones 


used in selecting second-choice 


matches. 



only one string Is transferred to 
the cassette file. 

Step 4. 

A match was printed for each 
person who participated In the 
project and a copy (similar to 
that in Fig. 4) was sent to each 
employee along with the letter 
shown in Fig. 6. 

Conduston 

The results of this venture 
were very gratifying, in that the 
number of cars In the company's 
parking lot have decreased 
sut>stantiatly while the numt>ef 
of employees working in the 
buitding has increased. 

The program has since been 
used by others, including one 




NeMrtech 0»mp«!i»T Sv*!**"**. <* IpaHinq manufac- 
turer o( music [HTtpherals drid softwdr*.- for S-tOO 
dr>d SS-50 computers, introduces the MUSIC BOX. 

The MUSIC BOX is a rompleip hardware soft- 
ware tfx>l that enables ynu to prtiduce music and 
Miund effetis. on your TRS-80.* 

You can compose music, play or sir>q along wilh 
the computer, or just listc>n (o your favorite lurws— 
up lo four notes at a tinte. wilh a sev-en octave 
range. And you can make It sound like one. two. 
three or four different muMcal irtttrumenls al the 
Mime time. Or you can make all sorts of weird 
sound effects and TK>ises like explosions, gun shots. 
**pha»or" and other space war stMinds— not to 
mention bells and whistles. 

The MUSIC BOX plugs into the TKS-80 key- 
board or (he tixpansion Interface Bus Eixlension. h 
inckides a volume control, a 400 milliwatt power 
amp. and phono jack for easy conr>ection to an 
external speaker. Software is uipplied on 
Level II cassette Ketiuircs d 32K R/VM or larger 
Lei-el II computer. 

Future software developments iitclude more pre- 
i oded music, games with sound effects, music 
education, telephone (one dialing, ^O^Q 

arwl Morse code programs. w^^^» 

CoHiplvic HMh tafluaiv •ltd H*n» iiMfluitJ 
TKSJIOwMl IKSIXHiMr Add «3 tot UttppmiMd II ifCUD 

tradnmiriit of TiMidv r>ifp 

NEWTECH 

COMPUTER SYSTEMS, INC. 

230Cllmon Sn'<'«>t. Brooklyrt. Npm> V<>tk ll'^ttl • (212) (»2.'i 6220 



«• RMdW Scrvte* - SM pa0« W 
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4 SPEED OPTIONS FOR YOUR TRS— 80! 

TSf SK -^ l» rhr m.»t *f rW];* ckvL mudihtJluin .vjil*Hr Tut rht TH*' 'H. 5p««d> m4% S- .y*iTu-hf,l brt^rrn mwrnjl j 
rrtldbkc lIVTFtv L>t '■0% ur a Vf'o rr<iu(Tujrt «tIa.IjNt jt jn^ n^r- wiTh-ivT inlrrnipliriK rinulidn in cIi^hj^K rtlr^fuK"]'' 
Jntrn>ci>«it aif ilw pvm hM 4lOO% imrn^To 1 H ^fHI|y«;^ TR^- !V] m«v iM br rrli^lm tKh »pndj li ithj^ t< 
mnhfiurTdbT rhr urn To chvi^ifrnd wilh j togj^lr *wiKh orun M)*i»*rr comn>*fld Ii will BUfontJiKjily rrtum to norm-l 
ipmjjnv ti/ntt Auk u HTjvt rr^aifn noi:h«n^ Td ch* opnthn^ lyftnn. tmi h*t pritviston^ ior iddinft an L^I^to imlKJit:- 
«tfhm rhf ivm^rTTii pw tr noffm^Jtpml ]i prwuni^ inwfo rhc- krvbirtni bm Hirh onkv 4 nf«-tfj'v t'onnHtiiWH tm rSrvmCirN 
cfpdDfl (»wilfh ncpf irxludtd) jnd i« F»iW ifmovcd if ihcEORipuIn rvrr fimi* wi-vkf ntc^h - ?LDmT> tuUv ■k^tf'nk^M uich 
kockrtfd It" ^ uid jJ!uirT«nf i-t*Tnii-tMin* i nmpi*-rf uTL»rki.i]4.Ht i* ^u*rinTnd SK — 1 — 4M.H 

PROGRAM INDEX FOR DISK BASIC 

luriviulKADv \nmi iUrt br typrli iRp and tiu% tv aili^brrurd b> Ji»k{« prUf|rdJrr TTlE Lnl m^v iLh>br KinKrd lof fln\ il^^ 
pruf^Ejin iirnTfT»«on ii^ks or pmBFJfn* frilfJ lt d<l<Tft] «nd rKr ^iioif li^l or jn\ pJTt \fni rn rhr pnntrr Finillv rhrLi»[ 
trwil rTuvh-»nMrdoflili»i.kirlururf *ttf***rJupA.rr »ffi.<w^ m tIw |*Pu*rt if%ueoT ^ W»fr,*ompurinB l)nfdrnf jnJ 
I7k rtqutif^ INDEX-.-SI9H 



DUPLICATE SYSTEM TAPES WTTH "CLONE" 

nicww' pmnriTTi mjkr< JuplnJT*- ci-pir* ot ^^^ T*f^ mriTTtfi ^^l Irvcl II Thrv mj> W'*>SI!M [*(^^ 
u I ul diTi lt><< ll n T<ol nnfurv I., kno. the tilr 

nuy he nxidlhni brloc i<t>v i> p^miuirn.' CLONE.....tlfi.*» 



imr or .h<r! <• l<u<is . [> '"'maf < 
in As( ILrormjinitdiipUvKlr 






EDIT BASIC PROGRAMS WITH ELECTRIC PENCIL 

T.>ll.>-<J<-ki»ci,T>>liuJnj~,. rr.vri 
I Ijn^- number, nxr.i in JutIu Jfr pT.t* 



ii-hfr ^SLIldiEj lilt, 



■.I." I.. [Vni.l lL..t,jr PENPATrH SS n 

SPOOLER FOR PARALLEL PRINTERS 

brfwmi *nrd« LIE iiin puncTujTiori hrrm Jump ki-\tKmd drKniinr mil ^timti pMmf r^^>^*t^^^\ tn JifdiTiufi pdrmnn l 
Jonr Finrn j 4''^ rxp^Aiij^r Sullfr -ura v ih-il rhr L i*RJ\ T <»e 1 L^sI Lt^mnund crfuEm i.cinTEot m rhr uwr ivhiEr prLnnita i 
bcinft Ji.nr \-irt[ tin Scltfi.Trif (pf ofiYrr ^liiw prinrft* .^Jlow» piint^nM Jnd pfiKmi^jt li^ run ^i.niurjrrfk 
SPOOLER Sl«.9i 

RAM TEST FOR LEVEL II 

rhii maihinr IaR^ujht pEU^CAin Ent» mrm4>r> cKi{^ Fur of-rn v>i shiHirTnJ xl^mt i»e ildfj Icnm} ii*r41 *t FUrrf ItUTimr) If Ttsr 
f«hBITlDrtjlHJ]Ty«ndei<ltB>TELfrrh?r«nuri<mi-4 jn<,Td<ipn»nu^Tj'^i^Lf>rnlprr7tr«rnr«fi^T<f«^ a*Jt.Urft>nd/ 

KFu') pndihTd K pOkTE lifV i^pKhn troftk rrTTTnjI rquppiTimr RAMT£Sr.....St-§S 



INSIDE LEVEL II 

IniHW- l-T^d II i* ' lUTIprffifFliJVT Itifir^^e Buidr Tk rhr lr>d IJ R(>M> >thhh jJLoA*. ihr nufhinr iinj^btflr ptotrtmmei f<i 
fhJv Li1i]urTK«-to^l>hCjrfd TCutpnc^Thrt lOfiTdiri I. rAct»H% npLjtrkiscf upi [j|]pTi|ii-rqurK'n ^Aiublr^tuK^ >nd H > 
fDulinn Spn-ul £ imuJ^T-^lior » |iJV«" *^ d"L ■r>-fnti* ?jt1 Jl pfrwTlfs jH CTitirrlv nr* ri^mpo«1f pillar jm vIcuL-turtf ^hkh 
Icuili untkr rKr^YSTLM..uniTnAfid jitdrin-urninhofhafttL inj rnKtijnr ^udr <oihi rhr »rwJ and rtlhimc % ot j ,.unipplr] 
In iddilhin fhc IN irk|i^fr> ipxludr d bjBC t"J% ol ofKrr in iDEnuHor iitrtul tn th* priiKr imnvt 
INSIDT tfVEL 11 Sll.H 
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large company \«ho ran the pro- 
gram through several times, 
entering only those who worked 
on one shift in each run. It has 
also been used by a company 
for the registrants of a seminar 
they were holding. 



It is quite evident that car 
pooling will become more pop- 
ular-and necessary-in the 
near future, so I hope that by the 
use of this program I have con- 
tributed my share to the energy- 
saving program. ■ 



Dea' Fellow Employee 

Atioul two weeks ago yOu wee asked to complele ana relurn a gueslionnai'e 
whicti was concerned wilh ca' pooling 

Allached is a compijler pnnloul ol the resutis ol this project as Ihey relate to 
you 

On the printout vou will find a list of people who represent the oolirrium 
prospects tor tuiming a car pool - these people are under the category ot first 
choices and all live qjite close to you The second category is those oeople who 
are second choices These people do not liveas close as those in the first category 
but do live Close enough to make a carpooi woithwtiiie 

With this list we fiave provided you with the basic irilormalion needed to form 
yOuf Own car pool — the rest must be wofked out by you The easiest way to torm a 
pool IS to stafl calling your fetlDw employees starting from ttie top ot the list leach 
employee s telephone number is given) and make your own meeting arrangements 



Sincerely, 

Trie Manaoemeni 

Fig. 6. 



WEB il^ ASSOCIATESi 



mii^^ TRS-80 OWNERS f IMiC 

WEVE DONE IT AGAIN! MORE QUALITY ACCESSORIES 
STARTING WITH 7SH0ffT+"! LVII & DOS SUPER SHORTHAND. 




'RS 80 Kevtioiin Mijh decHs ■nst.iiler: 



SAVE MORE 
TIME THAN 
EVER... 

Look ai these new Features: 

• NOW! 41 preprogrammed LV II and DOS statemeni keys. 

• NOW! 11 "SAVEABLE" KUSTOfUl keys: Ten lO-character 
and one 64-characler. 

• NOW! Includes automatic keyboard DEBOUNCE. 

• NOW! RELOCATABLE. Less than 1 K bytes of machine 
lar^guage in low or high memory, 

• NOW! Available on formatted DISKETTES for 2 or more 
drives. Comes on cassette for LV II and single disk drives. 

• Hold "SHIFT" or "CLEAR" and press desired key - entire 
statement is typed on screen. Installed "CRTL" key can 
substitute for "SHIFT." 

• Complete decal set (see picture) included for both LV II 
and DOS systems. 

• Features self -entering commands, i.e., CONT; GOTOtO; 
KUSTOM. 

" Automatic Close Paren. ")" may be programmed m KUSTOM. 

TSHORT + cassette w/instructton manual $ 19.95 

TSHORT + formatted DISK version + manual $ 24.95 




TSEL'^' - We'll convert your IBM SELECTRIC to a high quainv 
printer - /Jp control - 512 character buffer — special TRS-80 
cable with custom control switches - complete and ready to 

LPRINT (cleaning and minor service included) S795 00 

(Options and shipping extra — call or vi^ite for special shipping 
instructions) 

TLEC"'' EPROM and cable interface kit for your IBM ELEC- 
TRONIC 50 or 60 — comes with custom control switches, 
installs in minutes $289.00 

TBEEP2''- A TBEEP kit you install inside your TRS-80 key- 
board. Completely assembled and tested, it installs easily and 
in minutes to keyboard's PC board. Uses power from your TRS- 
80. No ballL-ry required. TBEEP 2 kit with complete instructions 
included $ 1 2.95 

TBUFF'"- For LEVEL II CASSETTE USERS. Eliminates, once 
and for all, cassette relay sticking. Plugs in-line with the "REMote" 
cable between your TRS-80 and cassette recorder. 
(Specify cassette recorder make and model) $ 9.98 

TPAK"'' - Pack of 10 C-10 blank tape cassettes with box and blank 
labels. (AGFA 611 tape, the best money can buy). ... $ 12.95 



TO BE RELEASED EARLY 1980 

TBASE'" - A powerful DATA BASE MANAGER program second 
TO none! A $400.00 value for $ 49.95 

TCHAIN™ - For LEVEL II USERS - Preserve your variables and 
arrays while CLOADing multiple programs, EDITing, or execut- 
ing RUN S 9.90 



Send check or money order to: 

TELEPHONE ORDERS: 
(714) 559-6249 



WEB ASSOCIATES ^2/ 
P.O. BOXQE. MONROVIA , CA 91016 

(Calif, residents add 6% tax) 



DEALER INQUIRIESINVITED 
UPS/CO. D. - ADD S3. 00 
FOREIGN ORDERS 
Add 20% ($10 maximum) 
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SOFTWARE - TRS-80 - SOFTWARE 




PACKAGE ONE INCLUDES: QRAPHIC- 
TREK "lOOO" — Thli full goptilci, rail 
lim* gim* ii full ol Int. ■■citing action! 
Exoloding pnoton loi;>edo«i and ptiiiars 
fill in* tcr««n> You musl •ctuilly naogata 
irt« aniarpriia lo dock with ine q<*nt loaca 
itatloni ai w«ll ai lo avoid klingon 
toipaaoai' Mat thieldi. saiact-c mvmory 
•■Adout, aamaqa '•corti. long rangt 




•niori. ate' Hit 3 lavaii lo' tMtnnina 
avaraot, or axperl pliyari' * INVASION 
WORG - Tima: 3099, Placa- Eartn'i Solar 



Sydam Mititon: Ai genaral ol Earth's 
lorcai, your job li lo Hot) tr>* Worg 
Invaiion and dailroy lOalr outooits on 
Mad. vanui, Saturn, Naptuna, atcl Eaiiri'i 
Forcac Androids — Scaca Flghtari — 
Lazar Cannon — Nautrlno Blaitari! Worg 
Forcai: Robots — Saucars — OtilntaQratori 
~ Pioton Dailroyaii! Multl laval gam* lati 
you advanca to i moil complicatad garrta 
as you 9at baltari • STAR WARS — 
Manuavci your ipaca iighiar daap into tt>a 
nucMui at ma Daatn Star> Drop your 
Oamt), than ascapa via ttta only am. This 
9tapbtct gama is raally lunl May Iha Forca 
b* wiin you! • SPACI TARGET — 
Shoot at anamy Ships wiin your misiilas. 
II thay aiact in i parachuta. captura tham 
— or It you'ra ctual, dastroy Iham! Full 
grapnici raal tirna gan^! * SAUCERS — 
This last action grapnlci garna has i tima 
llmltl Can ycxj ba tha corrimanfMr to win 
tlM dlitlngulihad croui Raqulrai split 
Mcond timing to win ! watch out! 

ONLV $12.95 



PACKAGE TWO INCLUDES: check- 
ers 2.1 — Finally! A cnackari program 
It^at wtll challanga avaryona! Exparl as 
wall as amalaur! Uiai 3-«ly lr*a saarcn lo 
llnd bast posslbia mova. PICK) randomly 
batwaan aqual rnovat to aiura you of 
navar naving idantical gamai. * POKER 
FACE — Tha computar uMS piychology as 
wall as logic to try and baat you at pohar. 
Carfli ara ditplayad using TRS-SO's ruM 
graphics. Computar ralsai. calls, and 
lomatlmai avan folds! Graat practica for 
your Saturday night potiar match! (Plays 5 
card drawl. * PSYCHIC — Tall tha 
computar a llttia about yoursalf and ha'U 
pradlct things about vou, you won't 
balMva! A raal mind Mndari Grait 
amuwmant tor partm. • TANGLE MAN- 
IA — Try and (orca yoof opponant Into an 
imrTNiblla poutlon. But watch out. ttiay'ra 
doing tita tama lo you' This grapMci gama 
li lor 2 paopla and has baan uiad to and 
stupid argumanli. (And occasionally ttartt 
tnam'l • WORD SCRAMBLE — This 
gama Is for two or mora paopla. Ona 
parson Inputs a word to lha computar 
wtilM tt>a othars look aw«y. Tha computar 
icramblai tha word, than kaaps tracK of 
wrong guauat. 



ONLV S12.H 




PACKAGE THREE INCLUDES: POE- 

TRV — Tnis program latt you cnaou tn« 
lubtact as wall n ine mood ot tha poam 
you want. You giva THS-BO carlain nouns 
or hamat, inttf tha rnood. and it doai tha 
rai'^ It has a lOOO-wo'd * vocabulary of 
nouns, vatEH. adraclivas and advarbt' * 

Electric artist — Manual: draw. 

araia. mova as vMH as. Auto: draw, aiasa 
and mova. Usai graphics bits not bytas. 
Savas drawing on tapa or disk! * GALAC- 
TIC BATTLE — The Swineut animy hiva 
long ranga phasari but cannot travel at 
warp ipaad! Vou can, but only hava shaft 
ranga phaiari? Can you blllikilag tha 
anamy wiihout getting dastroyed' Full 
yaphlcs — raal tima> * WORD MANIA — 
Ctn you guaii tha computar's words using 
your human intuitlva and logical abililiai* 
Vou'H naad lo, to baat tna computar! * 
AIR COMMAND — Baltle tha Kamikaza 
pilots. Raquirai solil tacond timing. This is 
• FAST action arcada gama. 



ONLVS12.95 




PACKAGE FOUR INCLUDES: Lire - 

This Z-SO machine Janguaga program uiai 
lull graphics' Ovar 100 ganaralionj par 
minuta maka >l truly animated' Vou make 
your starting oattarn, the computer doai 
the test! Program can tM (topped and 
changci rruda> Watch it growi a SPACE 
LANDER — Thii full graphics iimuiator 
lets you pick what pianat. asteroid or 
moon you wish to land on! Has 3 skill 
levaii that rruKe it tun lor everyone. • 
GREED II - Mult>-lev3l game ii tun ana 
challenging! Baat tna computer at this dice 
gama using your knowladge of odds and 
luck! Computar keeps track of hu 
winnings and yours. Quick tail action. 
This game IS not easy' aTHC PHARAOH 
— Rule lha ancient city ol Alenandni' 
Buy or tell land. Kaep your people trom 
revolting! Stop tha rampaging latt. Re- 
quirai a true political personality to 
become goodi a ROBOT HUNTER — A 
^oup of renegade robots have escaped and 
ara spotted In an old ghoit town on Mars' 
Your job as "Robot Hunter" is to deitroy 
the pirate machines Iiafora thay kill any 
mora sattlais! Exciting! Challenging! Full 
graphics' 



ONLYSIZas 
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PACKAGE FIVE INCLUDES: SUPER 

HORSERACE — Malta your batt )ust like 
at the real racatracKi B horses race In thit 
spectacular graphic display' Up to 9 
peopM can play' Usas raal odds but has 
that alemant ot chance you sea in raal lite! 
Keapi track of everyone's winnings and 
lostai. This It one of the few computer 
simulations that can actually get a room of 
paopla chaerlng! * MAZE MOUSE — The 
mou« with a mind! The computar 
ganaratai random ma'as of whatavar sua 
you spactty, then laarchas for a way <3ut! 
Tha second tima, he'll alwayi go taslast 
route! A true diiplay of artificial intalli- 
gance! Full graphics, nuzaj & mouses' * 
AMOEBA KILLER — Vou command a 
one man submarine that has E>aan 
shrunken to tha il» of bacteria In this 
evcltlng graphic adventure! In|acted into 
the prasldent'i bloodstream, your mission 
)i to destroy tha deadly imoetM infection 
ravaging his body! « LOGIC — This 
popular gama is tiased on Mastermind but 
utilises tactics that make It more exciting 
and Challenging — has 2 levels ol play to 
make il (un for every orw. « SUBMARIN- 
ER — Shoot torpedoes at the enemy tnlpi 
to gal points. FasI action graphics, arcada 
type game is exciting and fun lor 
everybody 1 

ONLY SI 2.95 



MICRO 
SPEED 

upgrade yotjr "slow" TRS-80 to a 
SUPER FAST MACHINE!! (2.66 
MHZ) over 50% FASTER! Some of 
the features: 

Auto turn-oft chiring cassette or 
disic access. (This means NO lost 
programs EVER!) (Turns back on 
autonnatically too!) MANUAL con- 
trol. (Unit may be turned on or oft 
at any time. Yes even during 
program execution!) Keyboard 
indicator light "blinks" when mi- 
cro-speed is on. Stops blinking 
when off I Don't vwit for SARGON 
II or any othar programll! Comes 
with eatv to follow instructions. 
(Some soldering required.) OR take 
to your local computer store or 
TV-Appliance Center for quick 
installation. (5-10 minutes!!) Works 
with any model, TRS-80. 

ONLY S24.9S compl«te 



MICRO 
BEEP 

Simple hook up: Just plug cassette 
remote iack into unit. 



EASILY CONTROLLED FROM 
BASIC: 

OUT 255,4 - on 
OUT 255,0 - oft 

MICRO-BEEP make games more 
fun as well as provide useful sound 
output for professional applica- 
tions! 

Works with Any Model I TRS-80 




PACKAGE SEVEN INCLUDES: BACK- 
GAMMON S.0 - Z dlfferanl skill levels 
make this gama a challanga to average or 
•dvanCBd players FAST (15 second avgl 
Looks lor best possible mova to beat youi 
FANTASTIC GRAPHICS. PUVS doubles 
and UMS International rules * SPEED 
READING — Increases your reading 
speed. Also checks lor comprehension oi 
material. Great lor teenagers and adults to 
Improve reading skills * PT IDS ~ Drop 
depth charges on moving subs LoiMai 
depths get higher points >n thit last action 
graphics game. • VAHTZEC - Way Vahl. 
r»» with Iha computar. This oooular game 
is even more lun and challenging against a 
TR5-B01 * WALL STREET - Can you 
turn your tJO. 000 Into a million dollars* 
That's the obiact ol this great game 
Simulates an actual stock markat! 

ONLY 112.96 



ONLY $9.95 compltM 



PACKAGE SIX INCLUDES: 10 HOME 
FINANCIAL PROGRAMS — Figures am- 
ortliatlon, annuities, description rates, 
interest tables, earned Interest on savings 
and much, much more. These programs 
will gat used again and again. A must tor 
the consciantiout. Inflation minded par. 
ion. 



ONLY S12.S5 




Exceptional Products through Research & Imagination 
Send Check, Money Order or Bank Card No, orders to: 



5IMUTEK 
P.O. Box 35298 
Tucson, AZ 85740 



Please Add 2.50 

Per Order For 

Postage & Handling 



24 HOUR (7 days) HOTLINE 
Master (502) 882-3948 

Charge (c.o.d. $3axtra) 

Same Day Shipment on Bank Cards, 
Money Orders & C.O.D. 

All Tape Programs Require a Minimum of 16K Level 2 
Packages Available on Diskette {32K System) $4.25 Extra 

3 or More Packa^s Get 10% Discount 

Daalar Inquirias invitsd 
TflS-80 IS A REGISTERED TRADEKAARK OF TANDY CORP. 



Visa 



•r Reader Service ~ see page 162 
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HARDWARE 



Add extra memory to your 80 without 
the expense of an expansion interface. 



Home Brew Memory 



Richard Ragucci 
507 Birchwood Ct. 

North Brunswick. NJ 08902 



After familiarizing myself 
with a Level I BASIC TRS- 
80. 1 decided to upgrade to Level 
M adding 16K of dynamic RAM, 

But, upgrading any fur- 
ther-adding more memory and 
I/O interfacing — meant spend- 
ing $250 tor an expansion inter- 
face and that's without extra 
memory. 

I atso owned a custom-de- 
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Fig. 1. TRS-80 Memory Map. 



signed 2-80 processor with a 
16K static RAM board and I/O 
board, so I decided to interface 
as much of my Z-80 system to 
the TRS-80 as possible. 

This article will discuss how 
simple it is to add extra memory 
to the TRS-80 without the ex- 
pense ot an expansion inter- 
face. 

The memory map (Ftg. 1} of 
the TRS-80 shows the first 16K 
of usable memory from 4000 to 
7FFF and a second block of un- 
used memory from 8000 to 
FFFF, The second block is 
where the extra 32K of memory 
is decoded in order for the 
TRS-80 to use it. Therefore, my 
16K static RAM board had to be 
decoded at addresses 6000 to 
BFFF. 

Hardware 

Fig. 2 shows the simple 
scheme used in decoding the 
static RAM, The 74139 is a two 
to four line decoder; putting A14 
and A15 along with RAS' into 
the A & B select inputs, will de- 
code the RAM board into four 
possible locations. 

When A14 and A15 are low, 
the board is at location 0000 to 
3FFF, but that can't be used due 
to the locations of ROM and key- 
board (see memory map). 

With A14 high and A15 low, 
the decoded board address is 
4000 to 7FFF, the memory loca- 
tion of the 16K dynamic RAM on 
the TRS-80's mother-board. 

The third location, A15 high 
and A14 low, decodes at ad- 



dress 8000 to BFFF, where the 
16K memory board should be 
located. For maximum system 
memory, another 16K board 
could be located at the fourth 
location, A14 and A15 high, 
COCO to FFFF. 

Output of the 74LS139 is 'or- 
gated" with RAS* and enables 
the bus transceiver (74LS245), 
which isolates the memory 
board from the data bus when 
not needed, 

RD* enables direction control 
of the transceiver, A low on RD*. 
RAS" and the board select 
allows data to be read from 
memory. The WR* is connected 
to RAM and tells it whether to 
read or write. 

The previous portion of the 
decoding can be used for any 



^ . 



■I *-^ 



16K random access memory 
board. The 2114s in my board 
are IK by 4 RAM, meaning two 
chips are needed for a full IK by 
eight words. Therefore a 16K 
board needs 32-2114 RAM and 
16 separate chip selects — one 
for each 1 K of memory. 

The two 74LS138S (Fig, 2) are 
three to eight-line decoders, giv- 
ing a total 16 decoded chip 
selects. Address lines AlO, All, 
A12 decode the order of selects 
for each chip, 0-7 and A13 is 
used to decode whichever one 
of the 74LS138S is on at any 
given time. 

Other Types of Memory 

Decoding chip selects tor 
other types ot memory would be 
different. Another type of mem- 
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Fig. 2. Static Memory Interface. 
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Okay, now you've had a chance to see 
what I have in mind for you with 80 
MICROCOMPUTING. Oh. I admit that 
we're just getting started and that the 
magazine wiii be improving a lot as we go 
along. We have some interesting ideas in 
the works for you. 

With the TRS-80 (or 90 . . . etc.) being 
the most popular microcomputer in the 
entire world, you are going to benefit 
from this in many ways. The more com- 
puters there are out there of one kind 
... the more good programs you are go- 
ing to have for this system. I hope that is 
obvious. You may be sure that 80 MICRO- 
COMPUTING will be packed with the 
shorter programs and reviews of the 
larger ones. You can waste an awful lot 
of money on stuff that looks great in the 
ads, but fizzles out when you try to use it. 
You need our reviews. 

The wealth of programs will also mean 
that there will be much better programs 
for the TRS-80 than any other system. Put 
yourself in the seat of a computer pro- 
grammer and you'll understand this. If 
you are going to spend several months 
developing a comprehensive program, 
and it takes all of that to write and debug 
a big program, would you write it for a 
system which has sold one hundred 
units or one which has sold over 300,000 
systems? The answer is obvious . . . and 
this is why we are already seeing pro- 
grams coming out for the "80" which are 
far better than anything for any other 
system on the market. This is tough for 



other systems . . . the law of the com- 
puter jungle. 

Between our connections with Instant 
Software, the largest publisher of 
microcomputer programs in the world, 
and Kilobaud MICROCOMPUTING, you 
know that 80 MICROCOMPUTING is go- 
ing to be your most important link with 
software for the TRS-80. 

With Instant Software being sold and 
promoted in every country in the world 
where the TRS-80 is being sold, our input 
of programs is also the best in the world. 
We get programs submitted from every- 
where . . . often from 50 to 100 a week! 
You'll get the cream of the crop either 
published or reviewed in "80". 

HARDWARE TOO 

The same law of the computer jungle 
holds for hardware. Would you, as a 
manufacturer, market an accessory for a 
system which has sold 100 units or would 
you go first for the one which has sold 
hundreds of thousands. It is, as with soft- 
ware, self-evident why the great bulk of 
the hardware accessories for computers 
are for the TRS-80 these days. 

80 MICROCOMPUTING has the advan- 
tage of the use of the largest and most 
complete microcomputer lab in the world 
... the one developed for Instant Soft- 
ware and Kilobaud MICROCOMPUTING. 
This means that most new pieces of 
equipment are tested and in use by our 
staff . . . and this means that we can tell 
you what we think is outstanding . . . and 
where we find ripoffs. This lab is impor- 
tant to you. 

SUBSCRIBE 

If you are not already a subscriber 
to 80 MICROCOMPUTING, please get 
signed up right now. The yearly rates are 
$15, and that is a bargain. Just one single 
program of use to you can be worth much 
more than that. One review of an acces- 
sory could save you many times that 
much investment. I would appreciate it if 
you would appoint yourself a committee 
of one to get more subscribers for the 
magazine. You will benefit even more 
than we do here at the magazine... 
twcause the more readers we have, the 
more ads we will be able to attract . . . 
and the more ads, the more pages of ar- 



ticles you will get every month. 

The "80" market can, I think, support a 
couple of hundred pages of ads . . . and 
that would mean a magazine of nearly 
500 pages a month. That should hold 
you. You may not have time left to use 
your computer. 

ENCYCLOPEDIA 

If you've read Kilobaud MICROCOM- 
PUTING, you know that I try hard not to 
duplicate published material. My con- 
cept is that every reader should save 
every issue (we sell inexpensive boxes 
for this so they can sit on your library 
shelf) and treat the magazine as a con- 
tinuing encyclopedia of computing. I 
make sure that much of the material in 
each issue is written in simple language 
so it will be understandable by even the 
rawest newcomer to computers. Oh, I 
have articles for the more advanced 
users too, so you'll have something to 
look back over later and use as your 
understanding of your system grows. 

Try to think of 80 MICROCOMPUTING 
as more of a large club newsletter than 
an ivory tower high-level publication. I'll 
leave the pomp to other publishers . . . 
the ones with the well-deserved inferiori- 
ty complexes who cater to their inade- 
quacies by publishing esoteric baloney. 
This magazine is written by the readers 
and edited by people whose aim is to 
help you enjoy your TRS-80. 

SAVE 

With each issue costing $2 at your 
computer store, that's $24 a year. For $15 
a year you can subscribe ... at least for 
now. As the magazine expands, please 
do not be surprised if the cover price in- 
creases, along with the subscription 
price. I started 73 Magazine for radio 
amateurs twenty years ago with a cover 
price of 37« (two for 73it) and it is up to 
$2.50 a copy now (and it is the largest of 
the ham magazines). 

For you bargain hunters . . . and those 
who find that one year goes by all too 
rapidly, the three year rate for "80" is $36. 
This, too, will be going up . . . reflecting 
the inflation, paper increases, postage 
increases, and a short vacation for me in 
Hong Kong next year. Someone has to 
pay for that. 



// coupon 
below has 
been used, 
please 
fill out 
subscription 
form on the 
Reader 
Service card 
in the back 
of the 
magazine. 
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for only $15 a year! ! 
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ory easily interfaced to the 
TRS-80 for very tittle money, are 
16K dynamic RAMs, such as 
4116s. 

Board decoding would be 
nearly the same as previously 
discussed, however, there 
would be two 74LS245S, with the 
4aK line from the 74LS139 "or- 
gated" into the other 74LS245 to 
control the 48K block of 
memory. Refresh and multi- 
plexing for the address bus 
must be included, but other- 
wise, the rest of tfie board select 
circuitry is the same. 

The 74LS157S are quad two to 
or>e-line selectors and are used 
to multiplex the higher order ad- 
dresses with the lower order ad- 
dresses. The sequence of 
events occurs as follows; the 
MUX signal from the TRS-80 
goes low, allowing AO to A6 ad- 
dress lines to go to the RAM, 
with RAS* also low to allow the 
RAM to accept these address 
lines. When MUX goes high, A7 
to A13 will be presented to the 
RAM and CAS* will go low to let 
the RAM accept the higher order 



addresses. The WR* signal 
again tells RAM whether to read 
or write, as was the case with 
the static RAM. 



If you have 16K of static RAM 
around, interfacing is relatively 
simple and very cheap. If not, 
adding up to 32K of dynamic 



RAM (16K chips) can be done for 
less than S200 Including mem- 
ory with the method descrit)ed 
above. ■ 
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Fig. 3. Inexpensive method to add dynamic RAM. 



MAYDAY 



The Comp/ofe UnlnforrupfablB Power Supply 




The itghis blinked - can ruin a data disk and 

even the sUghfmsf power failure cause loss of the program. 



•aty to us« - 

|uit plug your computor Into 

MAYDAY." 




We honor: 



ra 






Protect your time and 
Investment - 

for more information contoct ... 

N*w Durhom. N»w Hampahir* 03855 
(603)859-7110 



.^151 



(AAonufocluring high technology prochicls sine* 1970) 
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Apparat. Inc. 
introduoes 



_^ 1 f i 



For the BO'S — 

an enhanced NEWDOS 

for your TRS-80"* -^ 

Model 1. 



>j r'-' ii '_n 
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Apparat, Inc , announces the most 
powertul Disk Operating System for the 
TRS-80*. It has been designed for the 
sophisticated user and professional 
programmer who demands the ultimate 
in disk operating systems. 

NEWDOS/80 is not meant to replace 
the present version of NEWDOS 2.1 
which satisfies most users, but is a 
carefully planned upward enhance- 
ment, which significantly extends 
NEWDOS 2.rs capabilities This new 
member to the Apparat NEWDOS' 
family is upward compatible with 
present NEWDOS 2.1 and is supplied 
on Diskette, complete with enhanced 
NEWDOS + utility programs and 
documentation. Some of the 
NEWDOS/80 features are- 

• New BASIC commands that 
supports files with variable record 
lengths up to 4095 Bytes long. 

• Mix or match disk drives. Supports 
any track count from 18 to 80. Use 



35, 40 or 77 track 5" mini disks drives 
or 8" disk drives, or any combination. 

• A security boot-up for BASIC or 
machine code application programs. 
User never sees "DOS READY" or 
■'>READV and is unable to 
"BREAK", clear screen, or issue 
any direct BASIC statement 
including "LIST'. 

• New editing commands that allow 
program lines to be deleted from one 
location and moved to another or to 

allow the duplication of a program 
line with thedeletion of the original. 

• Enhanced and improved 
RENUMBER that allows relocation 
of subroutir>es 

• Powerful chaining commands. 

• Device handling for routing to 
display and printer simultaneously. 

• CDE function; simultaneous striking 
of the C, D and E keys will allow 
the user to enter a mini-DOS 

to perform some DOS commands 



without disturbing the resident 
program. 

• Upward compatible with NEWDOS 
2.1andTRSDOS2.3. 

• Includes Superzap 3.0 and all 
Apparat 2 1 utilities. 

NEWDOS/BO with all of the 
NEWDOS ♦ utility programs, many of 
which have been enhanced, is priced at 
just $149.00 and is available at most 
TRS-80 dealers. Previous NEWDOS 
owners may receive full trade in 
allowance toward the purctiase of 
NEWDOS/flO by including with their 
order the serial number of their 
NEWDOS 2.1 diskette, tUe price paid 
and where purchased. In most cases 
that purchase price will be subtracted 
from the price of NEWDOS/80. As with 
NEWDOS 21, NEWDOS/80 relies on 
theTRSDOSand Disk Basic Reference 
Manual published by Radio Shack. 
NEWDOS/80 documentation supports 
its enhancements and upgrades only. 





pparot, Inc. 
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SA 



/VHCROCCMIPOrER 

TECHNOLOGY 
INCORPORATE) 



TO UPGRADE TO NEWDOS/80, COMPLETE AND MAIL TO: 

Appant, Inc. / Mtcrocompulw Tschnotogy, Inc. 

7310 E. Princ«IOfl Am. OR 3304 W. ItocArthur Btvd. 

OmvM^. COMa37 / Santa Ana, CA 92704 

303/7St-72TB 303/741-177a / 714/S7»-M23 

PREVIOUS NEWDOS OWNERS ONLV 

Serial « ^_^ 

Price 

a cr»ck 



Purchased 



D Money Order D UaiWr Charge D Viu 
. EKpiralion Dale 



Card No . 

Colo residents add 6 5% sales lB( Cal rMidantsadd 6^ulea tax 
Add SID DO postage and handling 

Rease rush NEWDOS/80 to: 

Narne 

Address ^^___. 

City ..__ 

Phone 



State 



Zip 



Upgradeoterenpires July 31 1980 g 

I i 
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A way of preventing your delicate cassette relay 
from welding itself shut. 



Dcstick Your Relay 



Herman Lukoff 

506 Dreshertown Rd. 

Fort Washington PA 19034 



I had heard about a relay stick- 
ing problem in the TRS-80 re- 
corder but it really didn't worry 
me, until or)<> day when my tape 
ran beymd 'he end of data and 
there was nothing I could do to 
stop it short of turning p.ower 
off. 

A tiny reed relay {K1} on the 
computer board provided the 
contacts for turning the motor 
on in the recorder. Using a mllii- 
ammeter, I measured the run- 
ning current at 130 milliam- 
peres. The starting current, how- 
ever, was different with peaks of 
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Vi ampere noted. This high 
starting current was undoubted- 
ly welding the relay contacts to- 
gether. 

Solution 

There are two solutions to the 
problem. One is to replace the 
tiny reed relay with a more sub- 
stantial one capable of handling 
the high starting current. A look 
at the computer board con- 
vinced me that it is impKissible 
to put a larger relay in the same 
position. 

You could Install a larger 
relay elsewhere on the board 
and run wire leads, but this 
presents a problem to many 
people. For one, it voids the war- 
ranty and secondly, there is 
always the chance of damaging 
another component. 

The second solution is the 
transistorized current amplifier 
shown in Fig. 1 which requires 
r>o modification to the TRS-80, 
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Fig. 2 



Figure 1 



The output transistor handles 
the high starting current of the 
motor while the reed relay con- 
tacts see a minlscule current of 
80 microamperes: at that level 
the reed relay contacts should 
last forever. 

The motor operates at 6 volts; 
the voltage drop across the out- 
put transistor has to t>e very 
small by comparison. But how 
small? 

in one test In which the 
voltage was dropped .4 volt, 
there was no detectable change 
in tape speed. The measure- 
rT>ent was made by reading the 
cassette counter after five 
minutes of running the tape. 

The motor probably has some 
lorm of speed control to desen- 
sitize it to voltage changes. 
Nevertheless, keep the voltage 
drop to less than .2 volt. 

The secret to obtaining a tow 
voltage drop across the tran- 
sistor is to select a high current, 
moderate/high gain transistor 
and operate it at a traction of its 



rated current. In this mode the 
current gain will be very high 
and the transistor will operate 
deep into saturation, producing 
a low voltage drop. A PNP tran- 
sistor is required in this applica- 
tion. 

My junk box held a 2N1544 
germanium power transistor 
which developed only a .05 volt 
drop. This transistor is sold in 
the surplus market. A silicon 
PNP power transistor type 
2N5745 produced a respectable 
.1 volt drop. Other transistors 
with similar parameters will 
probably work as well. 

Minimal Hardware 

Even though a large trar>- 
sistor is used as the motor 
driver, the actual power dissi- 
pated in it is very low, less than 
25 milliwatts, therefore, no heat 
sink is required. Also, notice 
that no protective diode is need- 
ed at the collector of the tran- 
sistor. Even though the motor is 
an inductive load, other circuits. 
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Including a large electrolytic 
capacitor, limit any inductive 
voltage peaks. 

The input 2N3906 transistor 
functions as an emitter-follower 
current amplifier and is avail- 
able from many sources. A 
negative voltage source is re- 
quired to provide base current 
for the two transistors. 

Two options are shown. In 
Fig. 1. a small 9 vott battery 
similar to those found in tran- 
sistor radios is used. The cur- 
rent drawn is approximately 10 
milliamperes and long battery 
life is guaranteed, for current is 
required only when the tape 
runs. 

If you wish to avoid the bat- 
tery, an alternate approach is 
shown in Fig. 2. The A.C. power 
cable, formerly plugged into the 
back of the computer, is now 
passed through the motor con- 
trol unit by way of two DIN con- 
nectors. A few components pro- 
vide full wave rectification and 
-12 volts output that can be 
substituted directly for the 9 volt 
battery. The drain on the TRS-80 



power transformer is negligible. 

A must feature that is easy to 
include is a small toggle switch 
to change from computer con- 
trol to manual. In the manual 
position, the tape can be re- 
wound, moved forward, etc., 
without having to pull the con- 
trol cable out of the cassette 
unit. 

The few components can be 
mounted on pert board and easi- 
ly placed in a 4" x 2" xlVa" 
box. My box was made of alumi- 
num and I decided the safest ap- 
proach was to electrically 
isolate the case from any of the 
circuitry. Therefore, the input 
jack, output lead and other wir- 
ing should not touch the case 

The appropriate jack, plug 
and box can be obtained from 
Radio Shack. 

Incidentally, the one time the 
relay contacts stuck, Ihey re- 
mained stuck and the only way I 
could get the relay to work was 
to give it a sharp rap with my 
knuckle. Hopefully, this is the 
last I will hear of the relay stick- 
ing problem. ■ 




The world's most popular mtcrocomputer. with 16K of 
memory and Level 1 1 baste (or onty srzo, complete 
with lull 90 day Radio Shack warranty. 
We accept check, money order or phone orders with 
Visa or Master Charge. (Shtppin<) costs adcted to 
charge orders). 

Disk drives, printers, peripherals, software & games. . . 
you name it. we've got It 
(both Radto Shack & other 
brands). Write or call for 
our complete price list 
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A TRS-80 WORD PROCESSING 
SYSTEM FOR LESS THAN $600 

(H you own IBM Selectric o( e(iiiivalent ) 

Turn your typewriter and TRS-80 into 
a new word processing system with a 
new device, the "KGS-80". 

e PluR in compatible with TRS-80 

eNo mechanical modification to the type- 
wfiter 

eCan be installed in 5 seconds 

e Software, a versatile Simple Letterwriter, in- 
cluded 
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I processing TWICE as fast! with 




for your 

TRS-80! 

We benchmarked a produclion 
run of 600 mailing labels and 
found that the printing ran nearly 
twice as fast with THE 
SPOOLER installed. 

THt SPOOLER rcquim no modi fitai ion 10 your 
user appiicaiion ptogtam 



Prtn: SIM. Add S4. lor cradM nnl ordm. 

Add SS. for C.O.D. ordm 
DocwMmathM avdaUr wpanldy for $10. 
MfKlel II version now avnilnMe. 



Phone (513) 891-4496 or wrilr: 

Snai)p Inc. .«. 
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UTILITY 



Not mathematical— this program 

'roots out' your defective memory locations. 



Babyroot 



Dennis Bathory Kitsz 
Roxbury. VT 05669 



Babyroot is a program that 
exercises the TRS-80 RAMs. 
i developed this program be- 
cause, during a particularly 
warm and humid day, my pro- 
grams started to crash lor no ap- 
parent reason. I scratched out 
an inelegant but workable first 
version and located a wayward 
address, 4A02. 

The program exercises all 
combinations of bits in three 
neighboring bytes simultan- 
eously. Locations are repeated- 
ly written to and read from to as- 
sure that they are functioning. 

The Program 

Prepare Babyroot as a BASIC 
program or use T-BUG to enter 
the machine code and create a 
SYSTEIvl tape. 

Load Babyroot using the SYS- 
TEM command; enter the name 
RAMCHK and when the pro- 
gram has finished loading 
(about 8 seconds), enter /20480. 
The program, now located at 
5000 hex, works over the RAM 
from address 6000 to 7FFF hex. 
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At the end of this sequence, it 
transfers itself to 7000 hex, exer- 
cising RAM from 4000 to 6FFF 
hex. Each complete cycle takes 
12 1/2 minutes on an unmodified 
TRS-80. 

At the t>eginning of the pro- 
gram, the screen clears and a 
star appears in the bottom right- 
hand corner. About five minutes 
later, the program transfers to 
high memory. The star vanishes 
and a graphics block appears in 
the next screen position. Ad- 
dress 3FFF is presented at the 
top of the screen, indicating that 
address 3FFF is "bad". The pro- 
gram reads that address as bad 
because the video memory bank 
is deliberately designed short 
one bit- 

The video memory ends at ad- 
dress 3FFF and system RAM be- 
gins at 4000- This memory loca- 
tion is inadvertently exercised 
by the program when it begins 
working over address 4000 and 
its two neighbors. It serves as a 
check that Babyroot itself is 
operating correctly. (If your 



TRS-80 has a lowercase hard- 
ware modification that saves 
the extra bit. this memory loca- 
tion should read correctly. No 
bad bit will be presented.) 

Errors in address 4000to 41E5 
are usually terminal. 41E6 to 
42E8 might or might not cause 
significant grief. 42E9 and up is 
where the BASIC programs sit. 

If the bad bit coincides with a 
fixed program bit, everything 
will look fine. If it is different 
from a fixed program bit. that 
program might never LIST or 
RUN correctly. If the bad bit co- 
incides with a variable location, 
it will be invisible at first. 

But watch those results! 

Reading down from address 
7FFF, you find control informa- 
tion, strings and the BASIC 
stack. Errors here can wipe out 
the program. So, there is a 
chance that in normal operation 
a bad bit might go unnoticed for 
months. 

Keep this program running (It 
will continuously loop) for no 
less than 8 hours, if you suspect 



a bad bit. It took 9 1/2 hours be- 
fore conditions were right and 
the balky bit turned up in my sys- 
tem. 

The computer can be restored 
for normal use only by turning it 
off. All system RAM has been 
upset by Babyrooting around. It 
the RAM is too badly damaged, 
Babyroot itself may not load. 
Write me for a special version of 
the program for use In this case. 

A Bit Error 

When you've discovered a 
bad RAM, what do you do? A bit 
error is a sophisticated enough 
problem that you first might 
want to leave it to your friendly 
Radio Shack repair center. How- 
ever, if you find this suggestion 
unappealing, you'll want to 
tackle it yourself. 

First, you'll probably want to 
find the bad bit's position in the 
byte. Now that you know its ad- 
dress. Table 1 lists a short pro- 
gram to identify that bit. 

Enter the least significant 
byte of the bad RAM address in- 
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Table 1. Bit Search program. 



to the position marked ##. Enter 
the most significant byte into 
the position marked §§. {You 
may relocate this program any- 
where in memory, if necessary, 
to avoid balky addresses.) Now 
set this program in motion. A 
good byte will be displayed 
thus: 



As bad bits are found, the 
stars will be repiaced by letter X, 

SOI 

"*X*X" 

Bit 7 is ieft-most in this dis- 
piay and bit Is to the right, it 
will continuously loop, exercis- 
ing this one address, just as the 
Babyroot program exercised the 
whole of the memory. After a 
given period of time, all the bad 
bits should be indicated by an X. 

Next you'll need to buy re- 
placement 4116 RAMs ($8 to 
$15), one for each bad bit posi- 
tion. Dynamic RAMs are curious 
devices. If you don't know how 
to handle these sensitive MOS 
devices, find out! Look in Popu- 



lar Electronics, on data sheets, 
In txwks, ask a friend or what- 
ever, but don't proceed until you 
know how to handle them! (And 
put your cats in the bathroom.) 
For greatest safety, use a static- 
free workbench. 

Get a TRS-80 technical man- 
ual or RAM expansion instruc- 
tion sheet. Open the case, find 
the RAM(s) corresponding to the 
bad bit(5). Pull the RAM(s). Re- 
place each with a new 4116 and 
run Babyroot again. If the error 
is gone (and it should be), you're 
set. If not, double check your 
work, making sure you've re- 
placed the correct RAM. Switch 
RAMs. See if the bad bit changes 
position. Go down the line. You 
may even have a bad new RAM. 

If you're desperate, call me; I 
know the feeling of sitting 
awake at 3 a.m., wondering 
whether or not I should turn my 
TRS-80 into a flower pot. I'll try 
to help you with your diagnosis. 
I hopethe program runs for days 
without turning up a bad bit. 
Good luck.B 
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5000 
5010 
50Z0 
5030 
5040 
5050 
5O60 
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Zl 00 X 11 01 X 01 FF 03 36 ZO ED BO DO Zl 80 

SO 3ft FE 3F EE OA 37 F£ 3F 00 F9 06 7F 33 10 FD 

Zl 00 60 AF 77 4F F5 79 77 23 7C FE 80 28 30 E5 

00 E5 El BC 28 Z9 El Fl 77 ?B ZS 77 47 7E BS 28 

D5 IS IB 05 18 IB ?3 72 7E BG 23 05 16 10 OS 18 

10 ?B 34 OC 7E 47 FE 00 20 CC 23 OE 00 18 C7 18 
64 7: E6 FO OF OF OF OF 16 22 18 22 7C E6 OF 16 
IB 18 IB 7D E6 FO Of OF OF OF 16 10 IB 10 70 E6 

OF 16 09 18 OS 01 3E 03 92 DD 77 00 18 FF K FS 

11 00 3C lA FE 20 28 03 13 18 F8 7B F^ 04 20 OA 
3E 20 IB 12 IB 12 IB 12 IB 12 Fl FE OA 30 04 C6 
30 18 32 C6 37 12 C5 06 FF 10 FE CI 01 3E C9 92 
DO 77 44 18 FF DD £5 DO E5 El 01 7A EE 20 57 OS 
06 80 2B IB 10 FC 01 Ff DO ED BO DD El 3E 20 DO 
AE A2 DD 77 A2 3E FO DD AE AC DO 77 AC DD E5 El 
2E 11 E9 4* 45 4£ 4E 49 53 20 48 49 54 53 W 00 



FOR X - 20480 TO 20735 : READ A : POKE X.A : NEXT X 

POKE 16526,0 : POKE 16527,80 : PRINT lfiH[0) 

DATA 33,0,60.17,1.50,1,255,3.54,32,237,176,221,33,128 

DATA 80.58,254,63.238,10,50.254,63.221.249,6,127,51,16,253 

DATA 33.0,96,175,119,79.245,121.119,36,124.254,128,40.48.229 

DATA 221.229,225,188,40,41,225,241, 119, 43, 43. 119, 71, 126, 184, 40 

DATA 5,22,27.213,24,27.35,35,125.184,40,5,22.16,213,24 

DATA 16, 43, 52, 12. 126, 71, 254, 0,32, 204, 35, 14, 0,24, 199, 24 

DATA 100,124.230,240,15,15,15,15.22,34.24,34.124.230,15,22 

DATA 27,24,27,125,230,240,15.15,15,15.22,16.24,16.124.230 

DATA 15.22,9,24,9,209,62,211,146,221,119,13,24,255,213,245 

DATA 17.0,60.26,254.32,40,3,19.24,248,123,254,4,32,10 

DATA 62.32,27,18,27,18.27,18.27.18,241.254,10,48.4.198 

DATA 48,24,2,198,55,18.197,6.255,16.254.193,209,62,201,146 

OATA 221, 119. 68, 24, 255, 221. 229. 221. 229. 225. 209. 122. 238, 32. 87, 213 

DATA 6.128.43.27,16.252.1,255.0.237.176.221.225.62,32,221 

DATA 174. 162, 22 1.1 19, 162. 52, 740, 2? 1,1 74, 172, 221. 119, 172, 221, 229. 225 

OATA 45,17.233.58,69.78.78.73.83.32.75,73,84,83.90,0 



Totil progran cycle: 12 minutes 24 seconds 
Reconnended nunter of cycles: 40 or mre 

Babyroot versions: Machine (top) and BASIC (bottom). 



DR. HOWE'S SOFTWARE^ 

For the TRS-80 (*) 

MONITOR »3 »8,95 

Disass«mDI«r, ni«mor> diiplaya. marnory move, 
search verify, and modify; read and write ot>i«ct 
tapes, henadecimal arittimetic; obieci code reioca- 
toi; unload programs lor d'sK. symbolic output 
tapes. 41-paoe mslruction manual. 
MONITOR §i S49 M 

Sama as Moniror (3 but adds save ar>d read disk 
tiles, direct input and output of disk sectors ; send. 
leceivH, or laik lo another computer via RS-232-C in. 
I art ace. symbolic disassembly on disk 

SMART TERMINAL .149.95 

Enables your TRS-80 to be used as a remote termmal 
to a lime-sfiarinfl system. Supports lowercase and 
full range of control keys Automatic Iransmission 
between memory ana host computer Much more 

PACHJUNPACK J24.95 

Incease disk lile capacity by 33% with NO NEW 
HARDWARE Applies only to Siring data in random 
liles Ideal lor mailing lists, etc 

GAME OF ■■LIFE" t5,95 

John Conway^s game of ■'life'^ sbows patlerns evolv- 
ing and changing swiftly before your eyes A dazzl- 
ing demonstration program! 

■ASK SOFTWARE 

MAILING LIST $69.95 

Maintains mailing list files of over 1000 names per 
diskette. Add, delete, ctiar>oe, firid name, machine 
language sort, print file. 

SMALL BUSINESS ACCOUNTING 149 95 

Based on Dome Bookkeeping Journal #612, keeps 
track ot income, eipendituros. and payroll for a 
small busiriess of up lo 16 employees Daily, monin 
ly. year-to-date summaries. 

HOME BUDGET (49.95 

Checkbook mamtertance combir>ed with records of 
mcome arid mortthty bills. Iilonlhty and year-to-tlate 
summaries showir>g tax deductions. 

DATABASE MANAGEMENT S29.95 

Oafirta fltes of any description and maintain on cas- 
sette or disk Add, ctunge. delete, find. sort, iustify. 
print. Iirw pcinl. total fields, write 



HOWE SOFTWARE ^loa 
14 Lexington Road 
New City, New York 10956 
{') TRS-90 is a ngisterad Irtaemark ot Tandy corp. 




Expand memory in TR&W* ^ and -H, 
ExUy, Appta, new PET. HMIh HB9, and 
Other machines with our low power, high 
speed |2S0 ns/4 MHz) 16K dynamic 
RAMs. Add $3 tor two dip shunts plus in- 
structions for TRS-80" expansion 

^'TRSaO li ■ trKlemirli of tn* TMVly Corporation. . 
lllllllllllllllllllllllllllll 



Thinking about eaiwf cxpamiofrf Higher 
ipcedT IMore poweif Then think S-100. We 
ilodi an innovathfc and eM«niivc line of 
S-100 bus products, from computer endo- 
fures lo color graphics board*. Send today 
for our free caUlogue (foreign requests: 
add S1 to help cover postage and han- 
dling costs). 




.."Illlllllllllllll? 
lOODBOUT ELECTRONICS 
Btdg. 725, OaUwid Akport. CA M«14 I 

TERM& Cal res add tax. Attow 5% fof 
shipping, excess refunded. VISA*/ 
Mastercharge* cait our 24 hour order 
desk at (415) S424636. COD OK with 
Street address lor UPS. Prices subject to 
change without notice. 



] 



.fit* 



rtcelvabit TWICE as fast! wUh 



TRS-80! 

We have benchmarked processing 
of customer statements and aging 
reports and found that these 
reports run nearly twice as fast 
with THE SPOOLER installed. 

THE SPUOLER requires no modification lo your 
user applicaiion program. 



Price: SIM. AM $4. for crvdM cm« ofrins. 

Add SS. for C.O.D. erden 
DDCMMHUtkMi aviAaMe atpmnttiy (or SIO. 
Model II ventoH now ivaUaMc. 



PhoM (513) 891-4496 or write: 



•^233 



Snapp Inc. 

(3fiai39!iBiis8Sc SMg 4iim^ 



^R0Md9fSmyfiC9—s99pmgw 1^ 
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GEINERAL 



Develop a local business program — 
but read this before you press ENTER! 



Business Programming 



Wes Clarke 
Weslech Corp. 
P.O. Box 432 
Sparta, NJ 07871 



The arrival of the inexpensive 
microcomputer in the 
nurketplace has opened an en- 
tirely new area of opportunity 
for the businessman who can 
program. With small business 
just crying out for some way to 
ease the burden of paperwork, a 
real need has developed for 
good business software. 

This software, however, has 
been slow to emerge and many 
entrepreneurs have been disillu- 
sioned by what business sys- 
tems have available. As a small 
businessman, who has devel- 
oped a successful inventory 
control program for the TRS-80, 1 
have Insights Into the needs of 
small business and the prob- 
lems encountered writing and 
marketing good business soft- 
ware. 

Maintaining Inventory 

The story starts around mid 
1967 where, as part owner of a 
Radio Shack dealership in Spar- 
ta, New Jersey, I had a problem: 
Maintaining my inventory. I had 
worked in the auto parts busi- 
ness and was using a card sys- 
tem popular In that industry, but 
the maintenance time was ex- 
cessive. 

The logical answer was a 
computer, but the prices for 



business systems were way ov- 
er what I could afford. A hobby 
computer seemed like a way to 
solve my problem, but I knew lit- 
tle about them. I set out to learn. 
I was just starting my studies 
when Radio Shack announced 
the TRS-80 - the perfect answer, 
a systerri that I could not only 
use, but sell. 

1 ordered one immediately 
and began studying in earnest. I 
devoured everything I could find 



discover that 16K would not suf- 
fice for the complex program 
that I had in mind. I had to ex- 
pand to Level II and disk drives 
for a useful program. 

I did not stop working, how- 
ever, and developed a pilot pro- 
gram on the Level I to test the 
practicality of my ideas. I com- 
pleted the program around April, 
1978, and, as it turned out, it 
opened the door for me. 

I took it to a dealer training 



. . . (o ease the burden of paperwork, 

a real need has deveU)ped 

for good business software. 



on BASIC, the Z-80 and comput- 
ers in general. I even studied 
assembly language. I also start- 
ed looking closely at my prob- 
lems in the store and planning 
what I wanted the computer to 
do and how I wanted it done. 

This proved invaluable later 
on, for it is the consideration of 
the many minor details of store 
operation that has made my pro- 
gram a success both for me and 
for others. 

My 16K Level I arrived three 
days after Christmas 1977, and I 
dragged it along on a ski vaca- 
tion, much to the chagrin of my 
wife. The well-written Level I 
manual enabled me to quickly 
convert the general information 
that I had learned to the spe- 
cifics of the TRS-80 and I started 
work on my problem. 

It did not take long for me to 



meeting and demonstrated it to 
the Radio Shack Regional man- 
ager. He realized that it met the 
particular needs of the Deal- 
er/Franchise network and con- 
tacted the VP of the Franchise 
Division who asked if I could 
have a den>onstration version 
ready for the summer meetings. 
I agreed to try and, upon receipt 
of my 32K Level II disk system, 
was able to complete the pro- 
gram In time for a series of 
meetings in August, 1978. 

The program was well re- 
ceived. Several dealers offered 
valuable suggestions at that 
time which I incorporated in the 
program. I placed the program in 
operation In my store on Sep- 
tember first for testing. It took 
about two months to get the 
bugs worked out and the docu- 
mentation prepared. 1 started 



shipping to my first customers 
in November. 

Documentation 

So far, everything had gone 
smoothly, then problems began. 
It seemed that my documenta- 
tion left something to be de- 
sired. I had written it in the form 
of other documentation that I 
had seen, complete with flow 
charts and detailed program de- 
scriptions. 

Other users who were pro- 
grammers were having no prob- 
lem with it, but most of my 
customers were businessmen. 
They did not have time to read 
all about random files, backups, 
memory sizes, etc. They just 
wanted to use the program. It 
also turned out that my part en- 
try routine was too slow and 
was causing some frustration. 

I started work on revisions. I 
rewrote the manual as a pro- 
grammed learning guide — one 
that would take a novice 
through the program step by 
step and teach him to use it. I 
rewrote the routines that were 
causing troubles. I developed an 
automatic loading routine that 
eliminated the need to set mem- 
ory size and brought the user up 
to a master menu when the sys- 
tem was turned on. 

I also sent out a lot of letters 
to correct various bugs that 
were found by an ever increas- 
ing number of users and tried to 
include in my planned modifica- 
tions their suggestions for some 
new routines that made the pro- 
gram easier to use. 
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In April, 1979, I intormed my 
customers that a modification 
to the program was available at 
a nominal cost to cover shipping 
and the disk. The modification 
w/as very well received. The pro- 
gram had finally reached the 
professional level that I had 
hoped for. 

Probably the most significant 
reason for the program's suc- 
cess is that I spent a great deal 
Of time planning the type of in- 
formation that needed to be 
stored and the manner in which 
it would be updated. The pri- 
mary objective of the program 
was to improve the profitability 
of my business. All of my plan- 
ning was directed toward this 
goal. 

I made sure that each piece of 
Information that was retained 
had a valid use in improving my 
business efficiency. I used 
machine language packing rou- 
tines where necessary to store 
more information than could be 
handled with BASIC. To give you 
an Idea of the packing density, 
the following information is 
stored on each part: part num- 
ber (B alphanumeric characters), 
description (15 alphanumeric 
chrs.), list price, sale price, 
regular cost, promotional cost, 
quantity on hand, quantity on 
order (two orders), items per 
box, reorder point, accumulated 
sales year to date and previous 
year, vendor code and three 
dates pertaining to items on 
sale. Even with all this informa- 
tion stored, I am able to get 
almost 5000 part numbers on a 
fvlodel 1 TRS-80 system. 

Good Programming 

Storing information compact- 
ly is only part of the secret of 
good programming. Equally im- 
portant IS the manner in which it 
is updated. The program has to 
be easy to use by relatively un- 
trained individuals and it has to 
save time. In most cases the 
owner or manager of a small 
business doubles as the data 
processing department and the 
entire justification for purchas- 
ing the computer is to free up 
more of his valuable time. 

For this reason I chose point 
of sale as my primary means of 
updating inventory levels, with 
batch entry available when nec- 



essary. With a point of sale 
system, all of the following can 
be accomplished with a single 
entry, taking essentially the 
same time as writing a sales slip 
or invoice. 

1. The inventory level is up- 
dated immediately. Therefore, 
stock levels are always current. 

2. The descriptions and price 
match the product in hand, re- 
ducing the number of incorrect 
entries. 

3. The computer calculates 
the extended cost, subtotal, 
sales tax and change, reducing 
mathematical errors. 

4. The computer stores infor- 
mation on income, cost of sales 
and percent profit by category 
and reports the figures on a day, 
month and year basis eliminat- 
ing the need for a cash register. 



enough to keep up with a good 
typist. I used the normal input 
statement in my original pro- 
gram to avoid this problem. 

Repetitive entries of the same 
Information. I reviewed an ac- 
counts receivable program re- 
cently in which it was necessary 
to enter the date of the transac- 
tion for each entry. I suggested 
that the days date be automat- 
ically entered with an option to 
change it. Multiple entries be- 
come highly frustrating with this 
method. 

Methods of Updating 

My initial program had a 
general change portion that up- 
dated the "'part" information. I 
now have four separate meth- 
ods to update: One for price 
changes; one tor stock adjust- 



Documcntation is probably the 

weakest area of small business 

projirams that I have seen. 



Additionally, the information is 
much more detailed. 

Frequently I'm asked if point 
of sale is practical on a micro- 
computer and my answer is defi- 
nitely, yes. By using a special 
machine-language search rou- 
tine, I can access any part in the 
file in four to six seconds. Also, 
the computer can generate an 
Invoice as rapidly as by hand. 

This brings up another impor- 
tant point. Programs should be 
written in the normal high-level 
language of the computer, in 
this case BASIC, but employ 
machine-language subroutines 
wherever time or density is im- 
portant. This allows you to 
modify most of the program, but 
gives you the flexibility of 
machine language. 

When programming, don't ne- 
glect the human factor. An 
otherwise good program may be 
rejected because of operator 
frustration. Let me give some ex- 
amples: 

INKEY Routines written In 
BASIC. These routines which 
allow flashy screen formatting 
are great for demonstration, but 
I have yet to find one that is fast 



ment, one for sale items and the 
original general change. 

Test your program in the real 
world and be prepared to modify 
it to make it easy for an operater 
to use. No one finds bugs faster 
than an inexperienced operator 
in an actual situation. 

The likelihood of an Inexperi- 
enced operator brings us to the 
next area of importance — docu- 
mentation. Documentation is 
probably the weakest area of 
small business programs that I 
have seen. Generally, program- 
mers want to write programs, 
not documentation. They tend 
to spend little time on it and 
direct it toward other program- 
mers, not the novice. The follow- 
ing information is a must in any 
business program documenta- 
tion: 

1. An index. 

2. A glossary of special terms 
including limits of fields used. 

3. A description of the various 
program modules and how they 
interact with the stored informa- 
tion. 

4. A step by step practice sec- 
tion that leads the user by the 
hand through all of the major 



portions of the program. 

5. Instructions on how to 
make common modifications. 

Assume that the user knows 
nothing about a computer and 
cover every detail. Most busi- 
nessmen will not have read the 
disk operating system manual, 
the BASIC manual or anything 
else. These manuals are too 
technical and he doesn't want to 
waste time on them. 

Forget flow charts for the 
same reason. I eliminated them 
from my second manual and no 
one's requested them. They con- 
fuse most non-programmers. 

Once you have completed 
your program and documenta- 
tion, copyright it. For additional 
protection, I also use a license 
agreement. My license form has 
space on it to keep track of the 
modifications and corrections 
that I have sent to the licensee, 
and undoubtedly, you will have 
corrections and modifications. 

Even if you were to write a 
bug-free program, the dynamics 
of business and the computer 
industry will generate a need for 
changes and modifications. 

For example, I have sent out 
mods for DOS 2.3 and have a ver- 
sion available for NEWDOS. i 
also added special routines 
based on user feedback such as 
a recently completed price tag 
printing routine. 

Word of mouth advertising 
and recommendations are very 
important in this stilt smati in- 
dustry and your reputation will 
suffer if you do not correct your 
bugs, keep your program cur- 
rent and answer user questions. 
Be sure to price your program 
high enough to cover some of 
these extra costs, along with 
shipping, manual printing and 
some return phone calls. If you 
plan to use a dealer network, 
leave sufficient margin in your 
pricing for their markup. A 
dealer needs at least a 30 per- 
cent margin to cover his costs of 
advertising, customer support 
etc. 

I hope that I have been able to 
give you some insights into the 
problems of developing a busi- 
ness program. There is a tre- 
mendous market potential out 
there, and if you can solve a 
business' problems, there is 
also great reward. ■ 
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EDITOR ASSEMBLER 

TRS-80 - Model II 





from GALACTIC SOFTWARE 

EDAS 4.0 is the first user oriented Editor Assembler and was designed to utilize all the 
features of your Model II and TRSDOS operating system. EDAS 4.0 includes innovative 
features for ease of coding and debuging. EDAS 4.0 package includes complete, accurate 
documentation (over 120 pages). - 400Q f\C\ 

also from Galactic ... 

MAIL/FILE — A true name, address & phone number data base management system. The most versatile 
system of its kind. Up to 2,500 records per file. $199.00 

HOST I/O — Make full use of your Model II's communications ability. Your "BASIC" programs can now 
make use of the Model II's R&232 channels, with this full-featured "KSR" system. $199.00 

GALACTIC SOFTWARE LTD. Dept. 8, 11520 N. Port Washington Rd., Mequon, WI 53092 
>.2M (414) 241-8030 

COD & Mone\^ Orders ■ Shipped Immediately/ Check Orders Allow two weeks. 



!!NOW AVAILABLE!! 

Index 

Sequential 
Access 
Method 



♦ Get and Put Rocords to Disk FHe by "KEY 

♦ Read File in Key Sequence Wittioul Sorting 

♦ Delete Records Wittioul Recocyng File 

♦ Add Records lo Disk Files m Any Sequence 

♦ VwiaWe Key Length From 1 lo 50 Ctiaraciers 

BUSINESS APPLICATION ADVANTAGES 

■ Improved Disk Utilization 

- Easier Program Development 

• Improved Operating Characteristics 

Reduce ot Eliminate Sorting 

Improved Performance 



ISAM SUBROUTINES 
ISAM UTILITIES 



Doc u m sn ta I lo n 

On Diskette S50 00 



PLUS Free Mailing List Sample Application 

Add e^c Sates Tax tor Caiifomia Orders 



TRS-80' MODEL I li II SOFTWARE FROM 

Johnson Assoc iatss or 21 Kour Order Line 
PO BoKl402M For Bank Cards Sales 

Redding. CA 96099 (916)221-0740 

WRITE FOR FREE CATALOG- 

TRS aO' Reflislerea TraOemafK ol the TANDY COHP 



TRS-80* 



SAVE fl BUNDLE 

to When you buy your 
TRS 80T^ cqulpmeni! 

Lsc our loll free number lo 
'^ check our prke before you buy 
a TRS 80^'' . . . anywhere! 



ful RoAi^hock warranty 



►^148 



SALES COMPANY 

1412WEST FAIRFIELD OR 

P BOX BOM PENSACOLA FL 32WB 

B(M/43B-«U7 

rwtionwicla t-aOO-874 1551 




^ TWICE as fast! with 

^^ for your 

TRS-801 

We have benchmarked processing 
of payroll checks and journals 
and found them lo run nearly 
twice as fast with THE 
SPOOLER installed. 

THt SPOOLER rnjuiir. no modiritralion to your 

mcT ippliLaiion program 



Price: SIM. AM S4. for ctcdM nrd ortm. 

AM a. for C.Q.D. ordm 
npf— fUlkiw BVBiaUK wparald) tor Sll. 
Modd II version how «vailBblc. 



PhoiK (513) 891-4496 or write: 



>^232 



Snapp Inc. 

^ mSV « ■ irHMmvfe ol tna Wa*o ahvh □■r44>» ol Tartdt Cwva 



^ Raaa^r S»n/ic« - s»» page 162 
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REVIEW 



If you want fast and cheap storage, read on. 



Disk Alternatives 



Harley Dyk 
1644 Grant 
Grand Haven Ml 49417 



Most owners of TRS-80 16K 
Level II cassette based 
systems dream about disks and 
I am no exception. However, one 
must purchase the expansion 
interface, the disk, and more 
memory to fully utilize the 
system, and this costs nearly 
$1000. Some people seriously 
question spending this kind of 
money for only 79K of storage 
on line. 

The Stringy Floppy by Ex- 
atron, and the BETA-80 by Meca, 
both California based com- 
panies provide alternative in- 
vestments. Neither require the 
expansion interface and both 
will interest the hobbyist and 
small businessman. 

ESF 

When 1 purchased the Ex- 
atron Stringy Floppy (ESF), ship- 




Photo 1. Exatron Stringy Floppy. 



ment was prompt and the unit 
worked well from the beginning. 
The system is designed for the 
non-hardware type programmer. 

After plugging the ribtran 
cable into the keyboard and 
turning on the computer, you 
type SYSTEM, then /12345 and 
you are "talking" to the ESF. The 
ESF uses a continuous loop 
tape wafer which comes in 5, 10, 
20, 50 and 75-rt. lengths and can 
store about 4K, 8K, 16K, 40K and 
60K bytes respectively. 

The ESF for the TRSW is 
mechanically simple. The tape 
moves at a constant speed of 10 
in./sec. in onedirection and is on 
only when tf>e ESF is reading, 
writing or searching. These 
wafers seem quite reliable. I 
have had one wafer jam out of 
twenty-five and it was promptly 
replaced. They are available on- 
ly from Exatron, which Is the on- 
ly negative point I can give the 
ESF system. 

The speed of tf>e ESF is im- 
pressive with an actual 
read/write speed of 800 
bytes/sec. I use an 8" floppy 
when teaching and It loads 
BASIC programs at about 1300 
bytes/sec. I timed the ESF and 
loaded a 14K program in eigh- 
teen seconds. The same pro- 
gram took four minutes with 
audio cassette. 

The operating system resides 
in EPROM, but does not include 
data handling capabilities. Data 
capabilities are provided on 
tape taking up about 1 K of RAM, 
leaving about 14.5K for the user. 

The data handling capabili- 
ties are also very Impressive. I 



was able to load the data for 
Adventure Land (a 21-minute 
task for a Radio Shack cassette) 
in 41 seconds, over X times as 
fast. Data is dumped onto tape 
in 256 byte blocks. As a test of 
the ESF's speed, I dumped 500 
three digit numbers in ten 
seconds. It took fifteen seconds 
to read the numbers back and 
print them on the CRT. 

Machine language programs 
can also be placed on the 
wafers. I place Space War & 
Sargon on wafer with a mini- 
mum of difficulty. Machine 
language and BASIC programs 
are saved on the wafer by 
numt)er and one must maintain 
a good record of what is on each 
wafer or one can wipe out ex- 
isting programs. 

The ESF seems very reliable, 
each program is checked each 
time it is saved by an automatic 
verification feature. This in- 
creases save time since the tape 
must cycle around yielding a 



save time of 40-60 seconds for a 
14K program on a 20-ft. wafer, 
and BO-115 seconds for the 
same program on a 50-ft. wafer. 
But compare that to over eight 
minutes to save and verify such 
a program on audio cassette! 
The verification feature can be 
bypassed by hitting the break 
key after the write light has gone 
off. 

Beta-80 

Meca sent rDe a BETA-60 to 
evaluate for this article. I have 
used it for about a month and 
have a fair knowledge of its ca- 
pabilities. Tfie unit plugs into 
the keyboard as does the ESF 
and with the system tape (digital 
cassette) installed, you merely 
turn on the power. The tape 
rewinds, loads the operating 
system, and reads the directory 
in about 20 secorKls. The operat- 
ing system resides in RAM and 
takes about 3Vt K and the direc- 
tory takes about Vi K, so one is 




i 



licta-1 
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Photo 2. The TRS-80 16K Level ll-BETA-SO turnkey system (the 
BETA-80 labels were on back order at the time of this photo). 
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(aft with 11719 bytes in a 16K 
system. 

With some sacrifice in speed 
the BETA-80 offers you much of 
the convenience of a disk. As 
Meca advertises, the BETA-60 
has six-seconds access to 80K, 
vifhile the Radio Shack disk has 
two-seconds access, but the 
BETA-aO gives a full 250K per 
track with two tracks, worst 
case access time of 36 seconds 
per track with 10 seconds twing 
average. 

The actual data transfer rate 
on the BETA-60 is siower than 
the ESF with an advertised rate 
of 500 bytes/sec. The informa- 
tion Is stored in 256 byte blocks 
with gaps in between giving an 
effective data rate of about 350 
bytes/sec. Yet the BETA-60 can 
locate and load a 9K program 
(out of a 250K track) in an 
average time of 35 seconds. The 
BETA-80 has a read/write speed 
of 5 in./sec., but a search speed 
of 100 in7sec. 

Once the cassette is inserted, 
it is totaity software controlled. 
It sure is impressive to take all 
the software one has accumu- 
lated In ten months and put it on 
one cassette and be able to load 
any program at the stroke of a 
key. 

Double density will be 
available for the BETA-eO, mak- 
ing its actual transfer rate very 
close to that of the ESF. Meca 
recommends digital tape for the 
BETA-80, however, I have used 
top quality Maxell UDXL 060 
audio cassettes and have exper- 
ienced no problems to date. 

The BETA-80 can do a type ot 
nwfge for programs, and it also 
can chain programs together us- 
ing LOAD statements within the 
programs. Data Is saved only by 
saving arrays and this works 
flT>e, except that one must con- 
vert strings to numeric data in 
BASIC before the string can be 
saved in an array. This slows 
down the saving of strings con- 
siderably. 

The BETA-60 also saves ma- 
chine language programs, al- 
though one must use a starnJ 
alone operating system in high 
memory. Since the operating 
systems in BASIC reside in ttw 
same area in which most ma- 
chine language programs start, 
you cannot use the regular oper- 



ating system to kwd such ma- 
chine language programs. Meca 
recommerKla only the experi- 
enced assembly language pro- 
grammers use the stand alone 
system, but this beginner was 
able to use it to transfer ma- 
chine language programs from 
Radio Shack cassette to the 
BETA-60 format. 

Comparisons 

When comparing the two sys- 
tems, you must keep in mind the 
price difference, which Is sub- 
stantial, and media handling dif- 
ferences. 

The ESF requires frequent 
switching of wafers, but should 
be adequate for the hobbyist, 
average home computer enthu- 
siast and some small busi- 
nesses. If you want the luxury of 
the directory, universal media 
(digital quality cassette), lots of 
on line storage, and the proven 
Phi-decK, then the BETA-80 may 
tie for you. 

Tables 1 and 2 show a com- 
parison of features and a sum- 
mary of BASIC commands. Both 
units have performed very well 
for me. Both can give a very 
powerful system without an ex- 





BMa 


LOAD- 


— toad program <nafna up lo 5 characiars) 


SAVE" 


— sava program 


LOAD- 


R" - load & fun 


LOAD" 


- load array 


SAVE" 


- save array 


MERGE" 


- concatenate to BASIC program 


MERGE" 


.K" — concatanata i. run 


NAME 


— shows directory 


KJLL" 


- kill program 


KILL" 


-kill array 


— plus 19 dlract oparitlnfl commands to mount tap«s, tnitialtzs tap**, rsad & 


writ* btochs ot mwnory, sxocut* machirw languao* pfograma, ate. 




ESF 


a NEW 


- cenifleB & erases watw (or pan of wafer) 


O SAVEX 


- sava BAStC or M.L. Program, where X b imager from 1-99 


O LOAD X 


- loads BASIC or M.L. Program, wtwre X is integer from V99 


O OPEN 


— open data file 


e CLOSE 


— close data file 


e PRINT 


— writes data on wafer 


e INPUT 


- reads data trom water 




Table 2. BASIC Commands. 



pension interface or additional 
memory. Both units leave 
CLOAD & CSAVE totally func- 
tional, to your regular audio 
cassette can be used as a 
backup. This also allows you to 
transfer existing audio cassette 
software to the new media. 

Face It, a disk is nice, but, 
quite frankly, not everyone 
needs the speed or price of a 
disk. However, most TRS-eo 



owners deserve more than audio 
cassette and such computerists 
should seriously consider the 
ESF and BETA-60. ■ 



Exatron r>ow has available a speed-up kit 
(or the TRSeo (about S25| ttial doubles the 
speed of the computer and the ESF. Install- 
ir>g the kit means opening your computer 
and voiding tt>e warranty, but ttw kit 
doubles tfw load ar^t save speeds of the 
ESF. as weli as tfM capacity of a wafer. TMs 
gives you. in affect. dout}le density MPlthout 
touching the ESF: 1600 bytes/sec. 



Base Price 


ESFfwTitfraa 

S249.50 

Staner System O (299.S0, tncludea 

waters, monitor, etc. 


Betaao 

S49g.0D 


Cost ot Additional Drives 


$199.50 


K70.00 


Drives per System 


S 


4 


Tape 


Wafer-continuous ioop^l direction trsvel- 
obtalruble only from Exatron 


Standard digital cassette 


Dealers 


None-mail order only 


Yes— or mallotder 


sin 


4V.wx6V^dx24%h 


BHwx 10^fcdx4%h 


Weight 


Approx. 1 lb. 


Approx. 6 lbs. 


Read/Write Speed 


800 bytes/sec., 10 inJsec , 720 bits/In. 


500 bytes/sec., 5 inJsec., 800 bits/In. 


Fast Search Speed 


None 


100 inJsec. both directions 


Capacity per Drive 


4044K with SO ft. wafer 


500K with C«0 tape 


IMdIa Coat per M Byte Storage 


Me (23-50 ft. waters) 


S6.60 


Compare to Cassette Speed 
Warranty 


12.5 times faster at tiest than cassette 


5.6 times faster at best ttian cassette 


YearfX day money back 


3 monttfs mechanical 
e rTK>nths electronic 


Expansion Interlace Needed 


Ho 


No 


Programs/Unit 


Max. 99 programa/water 


Max. 126 programa/500K byte 
cassette 


Total SoTtwve Control 


Yes 


Yes 


Directory 


No 


Yes 


Toll Free Number 


Yes 


No 


Work with Level III BASIC 


Yes 


No 


CLOAD & CSAVE Functional 


Yes 


Yes 


Worst Case Across Time 


eO seconds lor 44K (50 ft wafar) 


36 seconds for SOOK 
10 second average 


Vertltcatlon 


Automatic - can be bypaaaed 


Automatic but can be turned oft 


Machine Lang. Cap. 


Yea 


Yea 


operating Syalam 


InEPROM 

Table 1. Comparison ot features 


In RAM 
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HARDWARE 



Try this inexpensive circuit, 

and meter your load level accurately. 



CLOAD iUicromdcr 



Bertram A. Thiel 
159 West Main Street 
Frostburg. MD 21532 



The touchiness of the TRS-80 
volume control setting is a 
persistent problem. It you are 
using commercial software and 
are frustrated with trial and error 
loading, try this simple hard- 
ware fix and save your hair- 
pulling for debugging. 

Conitruction 

The voltage level of a properly 
loading tape on my Level II 
machine is approximately 0.3 
VAC, not very high, but with a 
sensitive enough meter the 
volume control of the tape 
recorder can be adjusted before 
CLOAD is entered. A sensitive 
meter will be in the microampere 
range, and all such meters are 
DC. We, however, are dealing 
with an AC signal from the tape 
deck. 

The solution is to rectify the 
signal with a diode, but since 
silicone diodes only start to con- 
duct at .7 volts, the older ger- 
manium diode that conducts at 
.3 volts will work best. 

Did your eyebrow rise when 
you realized that the conduction 



Parts List 

D1 - 1N34A Of equivaleni gefmamum 

diode 

Bl -5K Irimmef resistor 

Ml —50 microampere DC melar, 

Lafayfltle 99-51146 or equivalent 

PI -3.5mm mini-plug with cord 

J 1,2 - 3.5mm mini-jack, chassis 

mount 

Parts List 



voltage level of .3 volts is the 
same number as the .3 volts AC 
of the signal? 

Don't worry. We have the 
square root of two working tor 
us. Did your other eyebrow rise? 
Well then, just remember that 
AC is measured as RMS or root 



mean squared. To find the peak 
value, multiply the RMS value by 
1.414 which gives us about .42 
volts. This, minus the .3 volt de- 
tection level of the diode, leaves 
us with .12 volts to work with. 
The remaining voltage is fed to 
the meter and displayed (see 
Fig. 1.). 

The extra jack on the 
schematic is for an earphone if 
you wish to hear your CLOAD as 
well as see it. 

Implementation 

After you have constructed 
the project, initial adjustment is 
a snap. First, CLOAD a long pro- 
gram into your TRS-80. making 
sure it loads correctly. Discon- 




X 



•v 





Photo 1. Finished project 



Fig. 1. CLOAD meter 



nect the plug from the earphone 
jack of the tape deck and insert 
it in either of the meter jacks. 
Take the mini plug from the 
meter and insert it in the ear- 
phone jack. Now CLOAD the 
tape again and the meter should 
deflect when data begins to 
flow. 

Even if it doesn't, proceed to 
the next stage and turn the trim- 
mer resister until the needle 
reads half scale or about 25 
microamperes. As data is read 
the needle will rock back and 
forth; get used to this so that 
when you play a commercial 
tape you will know when the 
volume control of the tape deck 
is properly adjusted. 

If the tape loads properly, 
plug in the earphone. The extra 
load on the output will change 
the voltage level but adjustment 
is now easy; just change the 
cassette volume control for the 
average reading of 25 micro- 
amperes. ■ 
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SSl/'^ODUCTSlBURS-SO 




MALL 
YSTEM 



NEW! 



MHISTLER: HOBE CMTMLLEK WTEBfME - »3*.95. New hardware oroducl that 
controls liglits, SDCl'ances, ttwpuler oeripherals, tJarkroo" liners and other 
115 voli devices wrwhere in your house! Softaare controlled by cassette 
cable. Use with Sears or BSR Mo«e Control System with ultrasonic option. 
*sse«blea, tested, self-contained, ana includes Basic software. 

TtS-80 01S« C OTHER RTSTERIES - «?2.95, H.C. Pennington. Spit disk book 
we've seen! Direcrory secrets, tile formats, damaged d'sk recovery, etc. 

LEARNIne LEVEL II - SIS. 95, D.«. Lien. Learn Level-2 like you did Level-1, 
step by step. Sane author and style as Level-1 "anual. Super new book! 

UTILITIES 

RSH-2: MCHIIE LAMaiME NMITOR FOR 1W TRS-SO'S - S2&.H 
RSK-ZP; three versions Of RSH-2 FDR DISK STSTERS - 29.95 
RSn-? RELOCKTOR: PUT RSfl-Z/ZD MTWiERE IN NEHORT - 9.95 

Machine Language Bonitors with Z-BO di sasseabler ! HEX and ASCII ncBory 
duw>s; EtlT, HOVE, EXCHANGE, VERIFY, FILL, lERO, TEST, or SEARCH BeBory, 
read/write STSTEN races, enter BREAKPOINTS, PRINT with TIIS23Z or Centronics, 
read/write disk sectors directly? RS"-2 tape loads at too of IWl LEVEL 1 or 
11; RSN-2D disk includes i versions tor 16>;, J2K and 4BK. 

KV-I: CONVERT STSTEN PROMAPIS 10 OISK FILES -»9.95. E.ecute Adventure, 
Ur Rjid, RSL-1, E5P-1, T-BU6, etc. troll disk, even if they interfere with 

TBSBOS! Ne« version works with TPSDOS 2,5. 

BASIC-IP: LEVEL-1 BASIC ¥IIH PRINTIHGl - «19.9S. Run any LEVEL-1 BASIC 
orogram on your 16lt Level-J. PLUS LPRINT and LLIST with our TRS23; or 
Centronics, furnished on tape; can be used fro« disk. 

MACHINE LANGUAGE GAMES 

AIR RAID, BARRICADE or RSL'1: - tlO.OO each, all i for 05.00 

AIR RAID: A super shooting gallery; our aost popular gaae. Ground based 
■ issile launctier shoots high speed aircraft! Houri of fun? 

BARRICADE: "BREAICOUT" for the TBS-80! Break through 5 walls with 
high-speed ball and keyboard controlled paddle! 96 different options! 

HSU-I; Enter palterni with repeating keyboard' Save patterns on tape <* 
furnished). Play John Conway's LIFE. FAST - about 1 second per jeneration! 



SMALL STSTEM SOfTWARE 



P.O. BOX 3SS 



HEWBUaT PARK, Lk 313Z0 



MODEL-II TRS-80- 

CP/N" VERSION 2.0 FOR THE NODEL-II - t170.M. Latest version froB Digital 
Research. Runs both single and double density disks! "Standard" version 
rixis nearly «iy CP/N sofTware, including Cobol, Fortran, C-Basic, N-Basic, 
business and accounting packages, etc. Hundreds of prograas availaCle! 

RSMI: ENHANCED RSH KMITOR FOR THE IW»tL-II - $39,95, Relocatable version 
ol RSN-JB olus screen editor tor ■odifyiig either "e^ory or disk sectors in 
both Men and ASCI!, splil screen scrolling, and formatted serial or parallel 
printing. Sold on self-Booting disk; directions to save as TRSDOS file. 

PROFESSIONAL SOFTWARE 

THE ELECTRIC PENCIL FOR THE TRS-M: TAI^-f99,95, DISK-SISO.OO. Popular 

video editor for creating and saving teit files. Prints formatted copy with 
right justification, page titling I nuBbering, etc. Upper case only, or 
lower case with lodi f icat ion. i64( Level-1 or 2 (tape). 

CP/ir OnRATlNG STSTEM fOt THE IWPEL-I - «4S.OO. The flOBO/IBO "Software 
Bus for the Nodel-I TRS-80, Includes TRS232 and RS-^l^-C software, 
lower-case support, debounce, OCV-S and other inigue utilities. Allows use 
of Bany available prograas written for CP/N. 

PRINTER SUPPORT 

TRSa? PRINTER INTERFACE - 1*9.95 (»5''.9S after June iO). AsieBbled t 
tested printer interface for i^S^i^ or ^0-mi L current loop printers. 
Eipansion interface not required. Print fron level-II BASIC, CP/N, 
BASIC-IP, ELECTRIC PENCIL, etc. Standard cassette software included. Add 
S2.00 for shipping. 



TRS212 '■fORMTTER- SOFTHARE PACKAGE - tl*,95. Adds 
control, printer pause, "snarl" line teraination, etc 



page 
, to TRS233, 



d line length 



tSK32: Adds RS-J32-C capability to RSN-2/JD BOtiitors - 19.95 
PCHZ32: RS-2J2-C for cassette version Electric Pencil - 9.95 
E»tZ32: TRS^)^ and RS-23J-C for tape version of EOTASN - 9.95 

OTHER PNODOCTS FOR IKE TRS-W 

E5P-1: «29.95, /Isseabler, Editor, Honitor (8080 nvneiwnics) 
LST-1: 8.00. Listing of Level-1 BASIC with soae coBnents 

•■CP/B tn Digital Research, Inc. TRS-BD i" Tandy Corp. 

See your dealer or order direct. Calif. Residents add iX tat 



SMALL STSTEM SOFTWARE 



P.O. BOX 3EG 



MEWBUBT PARK, CA 91320 



New from 




CREATE SUPERIOR GRAPHICS 
(ANIMATION 
Master Graphics Referetice. Displays TRS-SO keyboard 
and graphics characters in all horizontal and vertical 
combinations Ttiousands of shapes, screened 63 at a 
time. Or instantly access a specific group. People, animat, 
vehicle, symbol shapes you didn't believe were there 
Ideal reference for animation, graphic ideas, symbology 

FLV~S HOOT, 

CHASE, TEE UP 
Sumfun One. Eight great games m one extended pro- 
gram lake off and land from "Carrief" Set 'Choppef" 
down safely with engine out Shoot 'em down in "Jet 
Attack." Net "Butterfly" m a wild chase Play "front 9" 
mini-golf Hit "Tfacshof's split-second target. All genuine 
challenges that sharpen your skill, hold your interest 
for hundreds of plays Also "Dead Heat" (horse race), 
"HotsyTotsy" (number search) for family & party tun. 
Programmed in BASIC for TRS-80 Lev. II. 16K 
Double-load no rewind format Top quality digital 
cassettes, double wide pads, stainless pms, 
nylon rollers, screw shells. Individually lab 
checked. Cased 

Each. S16.S0 Both. S30.00 
If dissatisfied, relurn for full refund 
Florida residents add 4% sales tai. 

Order today from 




Suite 406 • 537 S. Sequoia Drive . 

West Palm Beach, FL 33401 



TRS-80*TRS-80*TRS-80*TRS-80 

Model I sy.s[em owners 
SYSTEM TOO SMALL? 

Wc i;ike iriidc-iiis on Model 1[ 

Wc aho buv usL'd ■>!. stems iniirij!hi 

L alt or mm.' I(i[ quoMiuiri 

USED TRS-80 SYSTEMS 

Wl' M.'ll used ki-> boaids, L\p.mi., 

di>l> driM-s. fn 

t all lie wriic lor quiiicv 

NEW HARDW.ARE IN STOCK 

l(Sk lod II $149.00 

Radio Shaa disk drucs t449.INI 

I6K Nk-nior>-l itclinlf «arriin(y SSV.WI 

I. frlronks 779 irat. SW5.WI 

IIJS -m) i'apiT Tiger S'UV.W 

SOFTWARE 

Dai.i Managcnii'iu S>.«ti.'in-Mod I or II 

i\!t i'\n:lli;ni ilCMgii-ii-yiiur-ill 

Mi(i«art fidckaae- S99.00 

Llili/fs and rcniiirt- Raivi toiiipuk-. 

(.Si and(()MPR(K 

WORD PROCESSOR FOR MODEL N 

WOKOSt Rim-B> MRTophasoSisKiii- 
A hrsl lor MuJl-I II-$1SO.O() 

(.'oiiipk'ii;l> ijiiL'jiraii'J ajioiiiaiiv 

k-lUT i-nlL-r l.)i Model II 

CotiMMsiil WOKDSt KIHl. WOROMAU . 

MAll 1 rsi'Siso.oo 

He Kfiiff^iii 
H« n fOMPlTKS. SKWIM>S,H.K"IRK 

pKNdi. hMAii s>^^KM^M>^^^^AK^. 

|NM AN I SOl-TW ARK. Tl^^, PRfX.KAMMA. 

NONPARII-:!.. Ml( KOPHASi: S)M VMS. 

1 ARANTd 



\KR\ SI'KI'I':! PKODlt IS 

114 W TjIi Sapulpa. OK 
74(IW, [^mni-AlH) 



RadM/haek 



TERMS-COD w bit UMt, (ASH. LHEtk. OR MONEV ORDER 
ADU 3V,FOR WASTE R fMARGE AND VISA 



Uditr TWICE as fast! with 




'^^'^ for your 

TRS-80! 

We have benchmarked processing 
of monthly transaction reports 
and found them to run near- 
ly twice as fast with THE 
SPOOLER installed. 

THE SPOOLER requim no modiricaiion to your 
us« applicaiion program 

Prkv: $100. Add M. forcndii cud orders. 

Add SS. for C.O.D. ordrrs 
DocufiKiitaiion mviHaMc wparBldy for SIO. 
Model II version now available. 

Phone (513) 891-4496 or write: 



Snapp Inc. 



^232 



' TnSttI !• ■ t'Uvnwl ||> in* lUlM Sn*(> [>>'1>VI or TtnOi Ca-HOrilxin 



^Reader Service —see page 162 
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UTILITY 



Get a graphic display when 
CLOADing your Level I or II tapes. 



CLOAD Monitor 



Norman D. Whaland 
430 E. 9 Street. Apt. 75 
New York NY 10009 



I've had no major problems 
with my Radio Shack TRS-80, 
except for one thing -loading 
tapes- Every tape I buy requires 
a different volume setting. Find- 
ing that setting often involves a 
half-hour of frustration. 

The problem is this: the blink- 
ing stars that tell you the tape is 
loading are displayed only if the 
setting is correct at the very 
beginning of the file. Rew^inding 
is needed for each new setting. 
Nor is that all. When the stars 
finally appear, BASIC may well 
respond with a WHAT? — indi- 
cating clearly that its little sign 
of encouragement was not to be 
construed as complete approv- 
al. 

I have ended these problems. 
My Tape Monitor program dis- 



Jl 



plays continuous feedback on 
the quality of the input. In less 
than a minute I can find a 
volume level well within the ac- 
ceptable range, so that I can be 
sure that it will work reliably. 

The program was written for 
Level I, but it can be adapted for 
Level II with a few small modi- 
fications, as indicated on the 
listing. (No ROM subroutines 
are used.) I will assume Level I 
throughout most of the discus- 
sion Except that the intervals 
between pulses are half as long, 
Level II tapes don't differ from 
Level I tapes in any way that af- 
fects use of the Monitor. 

Tape Format 

The Tape Monitor produces 
graphs that summarize the tim- 
ing of the Input signals. In most 
cases the guidelines at the end 
of this article will suffice for 
finding the correct volume set- 
ting. If something is wrong with 
a tape, however, you will want to 
know precisely what the graph 



W W L 



MILLISECONDS 

BIT VALUE 



Fig. 1. The Level I tape code. 



means. Therefore we must first 
consider how data is repre- 
sented on tape- 
Fig. 1 shows what the bit se- 
quence 01 looks like on a Level i 
tape. Clock pulses, marked with 
a C in the figure, appear at inter- 
vals of four milliseconds. Each 
clock pulse marks the beginning 
of a bit. Data pulses appear mid- 
way between the clock pulses at 
the positions marked with a D. 
The value of the bit is one or zero 
depending on whether the data 
pulse is present or absent. 

When the cassette interface 
detects a pulse, it sets a flip-flop 
that the program can test. It re- 
mains set until the program re- 
sets it. The CLOAD routine 
reads the bits by testing and 
resetting the flip-flop on a 
precise schedule. 

CLOAD first locates the clock 
pulse by repeatedly testing the 
input. The moment when the 
pulse appears is established as 
time zero of the read cycle. After 
a delay of one millisecond, the 
flip-flop is reset. (The times 
when the flip-flop is reset are 
marked with a > in Fig. 1.) 
After a further delay of two milli- 
seconds, CLOAD tests the flip- 
flop and saves the result as the 
data bit. The flip-flop is im- 
mediately reset and the wait for 



the next clock pulse begins. 

Thus, it a pulse is detected at 
any time from one to three milli- 
seconds after the appearance of 
the clock pulse, the bit is read as 
a one; otherwise it is read as 
zero. 

Clock and data pulses are 
physically identical. The CLOAD 
routine distinguishes them by 
their timing. Each file begins 
with a leader consisting of 1024 
zero bits. Since all of the pulses 
in the leader are clock pulses. 
CLOAD is able to synchronize 
its timing with the tape. 

All of the bits in a file are writ- 
ten as one continuous stream; 
byte boundaries aren't marked. 
To enable CLOAD to synchro- 
nize with the tape at the byte 
level, the special character ASH 
appears at the end of the leader. 
When CLOAD encounters this 
character, it begins assembling 
sequences of eight bits into 
bytes. The first four bytes 
specify the tseginning and end- 
ing addresses of the area where 
the data will be stored. After 
them come the data bytes, fol- 
lowed by the checksum byte. 

The two stars are displayed 
when the ASH character is en- 
countered. Whenever a carnage- 
return character is read, the sec- 
ond star is removed or replaced. 
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EVEN COMPUTERS GET THE BLUES 



^» youi TR$-«0 been duggish latelv^ Skvw to responcP Ho<i 
«iiceulve Keyboorc ooonce'' 

The prcOlsrn nx^1 be low voUage. or a BASC rnisuoderitrinclng Of 
'raNf>OC3RS0FTWAPEI 

Do you serve your TRS-80 « meab on paper 4heets'> Do you 

(ihucactef) wTile tr yourseW'' Recent studns macate tret keybooiO- 
feeding causes MALIGNANT BUGS' 

ClOAD MooaHnm i$ putJijned monthty on a moonettc IRON OXIDE 
toDO- wound uc tnsio© a C-30 ccaseTTe Now you may ask "Wrvy 
bottler^ '. but i cor ossure you ttxii our cofrputer cassettes ore 
DAECTLV reodoDte i recwal D«ECTLV reodobto bv vour 
compuTer We rxjve Tiviiij, Vortety. and Absurdly We rove 
every program your compute* hos ever wonted to run otter 
Q hO'd day at ttie lOb We even include our m^omous "veiiovsi 
sheets wtth every «sue. filed with lies about the TRS-ftO 
ccmputmo scer« 

12 Monthly cosserte issues S3600' 

(over 60 orogroms) 

Single issues S 350* 

Best of CLOAD . SIOOO* 

(<? programs w/ listings) 

* CA residents please odd 6% to non-suOscnptton oroers 
Weow write for overseas rotes 

Master Chorge / Vijo Welcome, Abo Cash & Gold 

CLOAD " 




fVl AG A Z I M E • P.O. Box X267 • Goleta. CA 930F • (605) 964-2761 



— TRS-60 MODEL II USERS — 




Prtuerv^ — Protect — Ditpkiy 

your equipmmi wuh 

CRYSTAL CLEAR 
PtASTIC COVERS 












[ 



CornbtrwDon prkc 134.93 



Crovkn PlMlk Co. ""^ 
3746 N Colegc 317-925»66 
lndi.»Mpi>tife. IN 4*i££b 



Si^rilSHICtlBS 

TRS-80© - * 
TAPE DIGITIZER 



6'Mrf »> IV 
t.JT. CvMl 
Ommrd anti 
VS. Stny 



■ELmiNftlfl CAMIITI 
ItMOMS WW CXmiNO 
MOMJM* EVCN 
•tVtTBT 1 VIV 

-iMUB TA*fl rnooitaM 

iOMtm MUCTICAU.T M 
DmWMNT Of VOlUMi 

coMTNot. irniNW 

-■WKH PtIWtCT COMfl 
0* AMT TAPC DiOriMlV 

IHTMOirT IMIMO COM 

PuToi. onrnziBTooi 

ACT NinwA or T»«lri 
aKMM IMtlLl NOKWHe 
fUtL MIMC AMO OTHtM 

MnoaoMOKiuis 
■AC KWHiDliOMI 
Tfiuai CAMtni n>itci 

ALLOW* IWMIMl 0« COM 
*WTM OOMtmii Of CAi 
sens MICORMR 

•FfcavoMCMMniTo 

TWC TAK OainSR AMU 

tto vowi ccMmtTca 

TXE EXACT OMnAl. 
■KAVtPOMI TMt TKM* 
OAVI TO TME TAM[ WMU 
M*«MaACOi>TATtMi 
MHC TMK' 

■I HI lAPc noiTin* i» 

COM^LETU* COMPAniLE 

wiTfiiflvniiMai 






$5495 




$59.95 



ma KIT I •■•■ nmrt^^m 



{Fonti7-ns7 



for your 
TRS-80! 

tltL NnMHia tciNKMa thetogicil runniun ai m 
pwi output opnaiKMn ftcNr inc pftyMol tunci>an o< 
ihr Mnw>nfui.'DMiwiOF>fUHi« TW proonio* wd 
pfiMfr <tn tuncliiMi MKkpmdcwh ot nch oiMi A» 
i mwli, irpkal t^ufiuncttial ippliciliatit rua 
nrarl) T^ICt: ai Tam. 

ntt ^niUlf.liMl fli MHonwrcortficurwion— no 
(rttwifd umNtni of rMtnor> or twrrer vact Dk 
dblithulKMi (Wtk providn 4U diMtnci %«man> of THE 
SPlXHXR^ lof HW » A 4tK lywrai UKl » fttr u«t 
M 1 UK '>4rw 

Itlt SPIKH.tB mitim ne r«odiriaiian lo your 
iN7T npflitMicN) profrvm 



Pnrr tin. AtM S4. fw rnriH nrd or««n. 


\<M IS. fM ( O.I>, nr*n 


l>anwmiiarto<i ■»EitlMi m*w««I> l»r SlO, 


Model 11 vcnkMi how availaMc. 



Pkom (513> •91-44M or mtiu: 

Snapp Inc. .» 

c3fjTtfsnfKT«>ji, ami. 4SM^ 



' ht tHf> ^iainwu J * 



r-HMMf Sarv»c«-s«*^M^ ICB 
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DEBUG-S/S 

FOR YOUR TRS-80* 
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AT UST!I 

A POWERFUL 

DEBUG MONITOR 

FOR THE 

EXPERT & NOVICE 

PROGRAMMERS 



DEBUG-S/S Is I uniquely powsriul monitor for (1| analyzing. |2] 
cmting or modifying, and (3| dobugging machlnt-language pro- 
grams on your lavsl II. I6K system. 

EFFICIENT - SIMPLE - FUN 

No longer do you need to keep reacfiing for your reference card or 
searching through your program listing while debugging your pro- 
gram. — Most all of this information is al your fingertips with 
DEBUG-S/S Warning - Debugging your program with DEBUG-S/S is so 
efficient and convenient that you may find yourself wishing that you 
had more bugs lo find 

RUN iN Slow MOTiON 

With DEBUG-S/5 you may run your program in slow motion or single 
step and observe your Z-80* registers dynamically and/or observe 
your message prmtmg on the screen one-character-at-a-!ime' 

SPLiT/SCREEN DISPLAY 

DEBUG-S/S uses a convenient split screen display system The upper 
right section of the screen automatically displays upon entry to 
DEBUG-S/S from the users program This section shows the users 
next instruction in hexadecimal and disassembled symbolic form, and 
also shows the user's major Z-80* registers The (eft portion of the 
screen is for the users display or a scratch pad area for memory 
dumps. The lower right section of the screen is where DEBUG-S/S 
commands are entered and echoed for the user s inputs 

TRANSPARENT MODE 
DEBUG-S/S may be operated in a transparent mode which leaves the 
entire screen showing all of the users display data upon entry to 
DEBUG-S/S. exceplforlheletterDdisplayedon the upper right corner 
of the screen indicating that DEBUG-S/S has been entered If the user 
now wishes to examine his Z-80" registers, he simply types D (Display) 

"NO CRASH" BREAKPOINTS 

DEBUG-S/S uses a single byte breakpoint which means you may put a 
breakpoint in the first byte of any instruction in your program and not 
cause your program lo crash because of the breakpoint insertion. Your 
breakpoint will stay active until you reset it or redefine il This allows 
you to run through loops in your program repeatedly without having to 
redefine your breakpoint each time You may enter any number of one 
byte pseudo breakpoints simultaneously in your program manually 
with the Memory command 

POWERFUL COMMANDS 
Examples of DEBUG-S/S commands are Jump - Go - Breakpoint - 
Memory examine/modify - Hex Dump - ASCII Dump- Symbolic Instruc- 
tion Dump - Single Step - Automatic Step start/stop - Increase/ 
Decrease Auto Step rale - Clear Screen and save cursor position -Clear 
Screen and home cursor position, plus other commands. 

YOU WILL RECEIVE 
You will receive a cassette and instruction manual. DEBUG-S/S is 

assembled into lower memory on one side of the cassette and into ttie 
top of 16K memory on the otfier side DEBUG-S/S uses 4K of RAM 
■IRS* IS a trademart ol tlw Tanfly Corporalwfi "Z-BO is a iraOemark ot Zrloj 

Send check or money order payable to: 

CALSQFT 

4421 Gilbert St #303 
Oakland. CA 94611 

California Residents add 6.5% Sales Tax. 
(PRINT) 

NAME . 



$3995 



AbMCSS. 
CITY 



STATE 



_ZIP 



If the ASH character isn't read 
properly, CLOAD continues 
reading a bit at a- time until it 
finds one. Since A5H bytes don't 
normally occur in BASIC pro- 
grams, what CLOAD finds will 
actually be the end of one byte 
combined with the start of the 
next. The stars appear, but don't 
blink very often, because the 
carriage-return characters are 
read out of synchronization and 
aren't recognized. 

A particularly unpleasant 
consequence of missing the 
ASH character is that the ad- 
dresses eventually used to load 
the data are incorrect. As a 
result, the areas of RAM used by 
BASIC could be destroyed. 
That's why its a good idea to 
turn power oft when CLOAD 
fails; some of the data areas 
aren't initialized when you push 
the RESET button. However, if 
you stop the recorder before the 
stars appear, there is no need lo 
power off or even push RESET. 
You can simply rewind, adjust 
the volume, and try again. 

If the beginning of the file is 
read normally, synchronization 
may still be lost if errors occur 
failher on. Synchronization at 
the bit level is restored as soon 
as a zero bit is read, but syn- 
chronization at the byte level 
may be lost permanently. When 
this happens, the stars stop 
flashing. 

It's also possible for errors to 
occur without loss of synchroni- 
zation. In that case, the check- 
sum computed by CLOAD 
doesn't match the checksum on 
the tape, and the WHAT? mes- 
sage is displayed 

It's obvious what happens if 
the volume control is set too 
low. Either the pulses can't be 
read at all, or pulses are missed 
occasionally. Usually, the latter 
occurs only in a very narrow 
range of volume. 

What happens at too high a 
volume came as a surprise to 
me. I assumed that noise on the 
tape would show up as spurious 
pulses. This does happen some- 
times, but the usual problem is 
that the pulses lengthen as the 
volume increases. When a pulse 
continues to give an input signal 
for more than a millisecond, it is 
read twice. A data pulse, for ex- 
ample, may be read once as a 



data pulse and again as a clock 
pulse. 

It might seem that byte syn- 
chronization would surely be 
lost when the volume is too 
high. My experiments with the 
Tape Monitor have shown that 
this isn't so. If the volurT>e is just 
a little too high, errors due to 
long pulses are sporadic. Bit 
synchronization is lost when a 
data pulse is too long, but com- 
plete synchronization is re- 
Stored if no further error occurs 
before a zero bit is reached. That 
bit is converted to a one. The 
stars flash normally right to the 
end, but the WHAT? message 
appears. 

When the volume is too low, 
on the other hand, byte syn- 
chronization is almost sure to 
be lost. As soon as a clock pulse 
is missed, synchronization is 
tost and not regained. 

Program Dftscriptlon 

The Tape Monitor reads bits 
in groups of 255, At the end of 
each group, it displays the tim- 
ing of the pulses as a bar graph. 
Each graph remains on the 
screen for approximately one 
second, while the next group of 

bits is being read. Some typical 
graphs are shown in Fig. 2. Their 
significance will be discussed in 
the next section. 

Time is represented horizon- 
tally on the screen and is 
reckoned from the moment the 
clock pulse is first detected. 
Each bar in the graph represents 
an interval of 0.1 millisecond. 
The length of the bar represents 
the number of bits for which a 
pulse was detected during the 
interval. 

The vertical scale is loga- 
rithmic, using base 2. A bar ot 
length one indicates a count of 
one; a bar of length two indi- 
cates a count of 2-3; a bar of 
length three, a count of 4-7 and 
soon. 

Processing centers around an 
array of 64 counters, one for 
each bar in the graph. (In the 
Level II version, 32 counters are 
used.) The counters are ad- 
dressed through the HL register. 
When thinking about timings, it 
is convenient to number the 
counters from one to 64, in- 
dicating how many tenths of a 
millisecond have elapsed since 
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the clock pulse began. For pro- 
gramming reasons, the corre- 
sponding L register values are 
Vtio to 65. 

When a clock pulse hasn't 
been detected by the time 
counter 63 is reached, counter 
64 is incremented. Thus, the last 
bar in the graph shows how 
many times the interval between 
clock pulses was too long to 
display. 

The program has four sec- 
tions. NEW clears the counters 
and waits for a zero bit, in order 
to establish synchronization. 
READ reads the tape and tallies 
its findings In the counters. 
GRAPH creates the bar graph. 
BREAK handles input from the 
Keyboard, as described In the 
operating Instructions. 

Most of the program is quite 
straightforward and needs no 
explanation beyond the com- 
ments in the listing. The READ 
routine, however, is a bit tor- 
tuous, because of the stringent 
timing requirements. (I ended up 
with only 13 cycles to spare.) 

READ Is a loop, executed 



aj 



once every 170 machine cycles 
or approximately once every 0.1 
millisecond. At the beginning of 
the loop, the status of the input 
flip-flop is transferred to the 
carry flag, and the flip-flop is 
reset if necessary. After that, 
the course of processing de- 
pends on the carry flag and on 
the contents of the L register. 
The carry flag remains undls- 
turt)ed for several Instructions, 
until it is finally altered by a CP 
Instruction. 

If L lies between one and 63, 
Inclusive, it Is incremented. If a 
pulse was detected, the counter 
that HL then addresses is in- 
cremented. In addition, if the 
new value of L is greater than 32, 
the pulse is assumed to be a 
clock pulse, and L Is set to one. 

If L contains 64, it is in- 
cremented, and the last counter 
is incremented whether or not a 
pulse was detected. If a pulse 
was detected, L is set to one. 

If L contains 65 and no pulse 
was detected, both L and the 
counters are left unchanged. If a 
pulse was detected, L Is set to 
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Fig. 2. Graphs displayed by the Tape Monitor, (a) acceptable volume. 
(b) Volume too low. (c) Volume too high, (d) Stray pulses. 



A new approach 
for easier programming! 



%PROC SBT 

%CALLINITSBT 
%CALL XALL 
%CALL FINISH 

END 
%END-PROC 



STRUCTURED 

BASIC 

TRANSUTOR 



by 

Gene 

Bellinger 



Tired of attempting to make program modifications 
without being foiled by line numbers and GOTO's? 
Have you managed to forget how portions of your 
programs work because you left out the REMARK 
to conserve memory and speed up execution? If 
these and other drawbacks of BASIC keep you 
from getting things done, then Structured BASIC 
Translator can provide some relief! 

This is not a programming language but rather a 
utility which runs from disk. It allows you to write 
structured programs using PROCEDURES, 
CALLS. CASE-CALLS, IF-THEN-ELSE, WHILE 
and UNTIL structures with no line numbers and no 
GOTO's. You write a structured program using the 
provided editor, or use most any other editor. The 
Structured BASIC Translator will then convert the 
file created by the editor into an efficient, execut- 
able BASIC program. 

The strength of this package is its small size and 
fast translation. For example, the source code tor 
the program itself, which is provided on the disk, 
will translate in less than 4 minutes. This is impor- 
tant because with this speed you will not hesitate 
to alter or modify a source listing. 

Acorn produces several other utility programs 
for theTRS-80'. These include Aferm, Term-80, 
and Numbering by Tom Stibolt; Disassembler, 
Tape Utility, and Disk Utility by Roy Soltoff , Ask for 
these and other quality Acorn programs at your 
local computer store 

* TRS 80 IS a trademark of Tandy Corp 




Software Products, Inc. 



634 North Cvolina Avenue, S.E., Wast>inaton. D.C. 20003 
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one. The L register contains 65 
when READ is entered from 


through the loop, the routine 
tests the BREAK key and 


4E4C 


CB 


AS 




READ3 


BIT 


I.L 


Intarwal talLlad? 


NEW. 








branches to BREAK If it Is de- 


4C4E 


It 02 






JR 


NZ.RCADA 




Whenever L is set to one, 


the 


pressed. 


4E5( 


2C 








INC 


L 


Noi tally intarval 


completion of the bit is tallied in 
register D. The routine branches 
to GRAPH when 255 bits have 
been processed. 


Using the Program 

The program is entered at 
location 4E00H. It turns on the 


4E51 
4ESZ 
4E54 

4E5G 


34 
3* ^ 

1B ED 
FO 2A 


0t » 


RCA04 
TI«3 


INC 

JR 
JR 

LO 


(ML) 

NC.TIBEI 
READS 
IT.(»W^H 


IF pulaa praaant, 
go to firat countar 
) Tialng daisy 


At the end of 


each pass 


cassette at once and begins 


4E5A 


FD 


23 






INC 


IT 
















4E5C 


CD 


ST 




TIH2 


LD 


A,R 


Ttalng dalay 














4E5£ 

4t6| 
4C63 

4t65 


CO 

3A 
FE 
26 


5F 

|A 

^5 


38 


TIK1 


LD 

LD 
CP 
JR 


A,R 

A,(3B4^H) 
^4H 
Z.BRCAK 


ir BREAK kay prasaad, 

■Kit loop 


Program Listmg.: 
an asterisk. 


Alternate instructions for Level II are marked with 


4CH 


31 *f 


STABT 


LD 


5P,4rHH 




4£67 


3A 


M W 




LO 


a.(MMh} 


Tlalng dalay 


«E^3 


X H 




LD 


H,t*H 


Tutn on caiBatt* 


4£6A 


IB 


CI 






JR 


READ 




«E*5 


03 FF 




OUT 


rrH,A 




«EBC 


3A 


4^ 3B 


BREAK 


LO 


A,(384^H) 


Malt for kay prasa 


W07 


21 ft «- 


NCh 


LO 


HL , 4fOh 


Claar pulaa cauntara 


*E6r 


FE 


0^ 






CP 


flH 


If ENTER kay. 


•E** 


M «1 




LO 


a,4iH 




4E71 


2B 


94 






JR 


Z.NEH 


rasunra scanning 


•«^A 


|6 21 




LO 


a,2iK 


••• Laval II 


4t73 


FE 


t2 






CP 


^2H 


If CLEAR kay. 


ALfC 


23 


tttV1 


INC 


HL 




4C75 


2f 


rs 






JR 


NZ, BREAK 




ilfiO 


3« ^f 




LO 


(ml).Wh 




4E77 


AF 








XDR 


A 


turn orr cBsaatta 


*E0r 


Ifl FB 




DJNI 


KN1 




4C7a 


03 


FF 






OUT 


FfH.A 




4E11 


16 FF 




LO 


D.FFH 


Bit countar i> 255 


*C7A 


C3 


66 


M 




JP 


tfbbH 


lyataa rsiat 


4C13 


DB ff 


NCHZ 


IN 


A.FfH 


Mlt far a pulaa 


4E7D 


*1 


FF 


*3 


CRAPH 


LD 


B03FFH 


Claar acraan 


*E1S 


m 




m.c« 






4EB< 


11 


*1 


3C 




LO 


OE , 3C01 H 




*£16 


3« ra 




JR 


mc,i«:h2 




«CS3 


21 


ft 


3C 




LO 


HL,3L^|H 




4C1B 


^ 0^ 




LO 


a.D^H 


Tliaing cMIar 


4EB6 


36 


2$ 






LD 


(HL),2*M 




•*C1B 


fb bS 




LD 


a.6BH 


••• Laval II 


4C8B 


ED 


af 






LOIR 






4£1A 


^^ FE 




DJHZ 


( 




4CaA 


3C 


43 






LD 


A,43h 


Diaplay C's 


*C1C 


3t ^4 




LD 


A>4H 


Raaat Input rilp-flap 


4CSC 


32 


C^ 


3F 




LO 


(3rC>H),A 




•tit 


03 FF 




□ UT 


FFh.a 




4£8F 


32 


t7 


3F 




LD 


(3rt7H),A 




*l2f 


0t Df 




LO 


S.O^H 


Tiaing Mlmy 


4C92 


3E 


3£ 






LD 


A,3CH 


Display > 'a 


*«.2> 


tb 66 




LD 


B.6BH 


••• Laval 11 


4E94 


32 


C9 


IF 




LD 


(3rC9H),A 




4E:2? 


1^ FE 




0JN2 


■ 




4C97 


32 


DD 


3F 




LO 


(3rDDH),A 




•i.2* 


DB FF 




IN 


A.FFH 


Flnva Input to cirrT 


4C9A 


3C 


44 






LO 


A,44H 


Display 


«26 


m 




RLCA 






4E9C 


32 


D3 


3F 




LD 


(3rD3H),A 




4C27 


3£ ^4 




LO 


A,04H 


Raaat Input rilp.Flop 


4£9r 


3£ 


AC 






LO 


A,4CH 


Display L 


*L29 


D3 FF 




OUT 


FFH.A 




4CA1 


32 


FF 


3F 




LD 


{3FFFH),A 




tL2a 


3B E6 




JB 


C,KWZ 


Rapaat If not ■ f Olt 


4EA4 


f^ 


zt 


FF 




LO 


BC.rFC^H 


Load -6 4 


*C20 


Ofl FF 


HI AD 


IH 


A.FFH 


■ova Input to carry 


4CA7 


11 


f2 


4F 




LD 


DE,4r^2t4 


Load countar polntar 


4C2F 


*^ 




RLCA 






«eAA 


21 


c* 


3F 




LO 


HL ,3FC^H 


Load acraan pointar 


«3* 


3f IB 




JR 


NC.fEAOl 


If input la ptaaant. 


4EA0 


1A 






CRPH3 


LD 


A,(D£) 


If cauntar ■ f. 


4C32 


3£ i* 




LD 


A.fAH 


raaat rUp-ripp 


4EAE 


a7 








OR 


A 




«C3« 


D3 FF 




OUT 


FFH.A 




4CAF 


28 


>9 






JR 


Z.CRPHI 


oalt arlto loop 


4(:36 


C8 75 


READ2 


BIT 


6,L 


Long Intarwal? 


«:bi 


E5 








PUSH 


HL 


Sava acraan polntar 


•AC 36 


CB 6D 


RE 402 


BIT 


5,L 


••• Laval 11 


4EB2 


0S 






CHPH2 


ADD 


HL.BC 


Raiaa acraan polntar 


iC3B 


2* 12 




JR 


NZ,RCAD3 


Taai branch 


4Ca3 


36 


BF 






LD 


{HL),8rH 


Display ractangla 


4C3A 


2C 




IHC 


L 


Hoi nant countar 


4EB5 


ca 


3F 






SRL 


A 


Divlda countar by 2 


W3B 


3| 19 




JR 


NC,TIBE3 


Through 1' no pulaa 


«Ea7 


2f 


F9 






JR 


hz.crph; 


Loop If countar ^ f 


4E:3D 


34 




INC 


(HL) 


Tally pulaa 


4EB9 


CI 








POP 


HL 


Raatora acraan pointar 


«3E 


3£ 2* 




LD 


A.2fH 


If It is ■ clock pulaa. 


4CaA 


13 






CRPH1 


INC 


OE 


Naxt countar 


•«:3t 


3£ 1Jf 




LO 


A,^tH 


••• Laval II 


4CBU 


23 








INC 


HL 


taut bar poaltlon 


««* 


ao 




CP 


L 




tCBC 


M 








NOP 






Ull 


3^ 19 




JR 


NC , T I K 2 




•«ac 


23 








INC 


HL 


••• Laval II 


4C43 


2t |1 


READS 


LD 


L,|1M 


go to firat cauntar 


4CaD 


7a 








LD 


A,C 


Last countar? 


*£1S 


15 




Dec 


D 


tally bit 


4EBE 


FE 


42 






CP 


42H 




•E4fi 


Z| 18 




JR 


NZ,TIK1 


ir eit countar la f, 


•*EaE 


FE 


72 






CP 


22H 




4C4B 


IB 33 




JR 


GRAPH 


diaplay graph 


*CC^ 


38 


EB 






JR 


CCRPHS 


Noi rapaat 


ACU 


IB EA 


RCA01 


JR 


RCA02 


AOjuat tialng 


4EE2 


C3 


*7 A£ 




JP 


NEtf 


Tss: Initisllla 
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displaying graphs as soon as it 
finds information on the tape. 
The first graph produced by the 
file leader has an irregular ap- 
pearance, presumably because 
CSAVE starts to write before the 
tape reaches running speed. It is 
normal for the data pulse to be 
missing in the next couple of 
graphs. 

A graph can be held on the 
screen for close inspection by 
pressing the BREAK key. The 
tape continues to move, but it 
isn't read by the program. Press 
ENTER to resume the displays, 
or press CLEAR to return to 
BASIC. The program returns to 
the address accessed by the 
RESET button. Since the Tape 
Monitor doesn't actually load 
any data, there is no need for a 
poweron reset. 

Fig. 2a shows what the 
graphs look like when the vol- 
ume is properly adjusted. The 
pulses don't overlap the mark- 
ers, and there are no stray 
pulses. As in Fig. 1, C and D 
mark the position of the clock 
and data pulses respectively. 



The clock pulses are split, with 
their first appearance shown at 
the right and the continuation 
shown at the left. It is normal for 
the portion at the right to be 
three bars wide, t>ecause of tim- 
ing irregularities in CSAVE and 
in the Tape Monitor. 

If the volume setting is too 
low, graphs like Fig. 2b will 
result. The bars at the extreme 
right indicate that pulses were 
missed, resulting in long inter- 
vals between pulses. The bar 
marked with L indicates inter- 
vals too long to graph, undoubt- 
edly caused by the loss of a 
clock pulse between two zero 
bits. 

When the volume is too high, 
the pulses spread beyond the 
markers, as shown in Fig. 2c. At 
still higher volume, the program 
may lose synchronization, re- 
sulting in a sudden deterioration 
of the graphs. Figs. 2a-c were all 
prepared from the same tape. 

Stray pulses produce a graph 
like Fig. 2d, This is a graph from 
a program recorded over anoth- 
er program and read at a volume 



much higfier than I usually use. 
At lower volume the stray pulses 
don't appear Although Radio 
Shack recommends using a bulk 
eraser on tapes before re-using 
them, I routinely write revised 
programs over the original. This 
practice has caused no difficul- 
ty at low volume. 

There IS no need for the vol- 
ume to be adjusted so that the 
pulses are as narrow as possi- 
ble. Some tapes have sporadic 
episodes of missed pulses, 
unless the pulses are rather 
wide. A one-interval gap be- 
tween the pulses and the mark- 
ers should be quite sufficient. A 
lower volume is necessary only 
when stray pulses may be pre- 
sent. 

The graphs produced by the 
Level 11 version have 32 bar posi- 
tions, spaced out across the 
screen so that the markers have 
the same significance. As in the 
Level I version, each bar rep- 
resents an interval of 0.1 milli- 
second. 

A Level I tape monitored with 
the Level II version can be 



recognized by the absence of 
data pulses and the presence of 
a long bar over the L marker. It is 
normal to see no data bar when 
reading zeros, but in that case 
there should t>e no bar over the L 
marker. 

If you don't get a graph at a 
reasonably high volume, you 
may be scanning a Level II tape 
with the Level I version. To test 
for this possibility, slowly in- 
crease the volume from zero. 
This procedure should produce 
a graph if there is anything at all 
en the tape. If it is a Level 11 tape, 
pulses will appear over the 
markers as well as over the C 
and D markers. 

Conclusion 

Besides making it easier to 
adjust the volume, the Tape 
Monitor may be useful for other 
purposes, such as the design of 
tape input-output routines and 
the assessment of tape quality. 
Certainly, the process of read- 
ing tape seems less mysterious 
when you can see the actual in- 
put. ■ 



**SPEaAL**SPECIAL** 

TKS-dO ADD ON DRIVES 

IMMEDIATE DELIVEKY 



SINGLE SIDED $225.00 
DOCBLE SIDED $345.00 



COMPLETE SYSTEMS 
SINGLE SIDED $365.00 
DCXJBLE SIDED S485.00 

INCLUDES: 
MINI DISK DRIVE 
FGSED POWER SUPPLY 
VENTED CABINET 
CABLE 

90 DAY WARRANTY 
FACTORY ASSEMBLED 
FACTORY TESTED 

THESE ARE NEW 5" FD's 
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2 INTERFACE, INC ^2" 

20932 CANTARA ST 
CANOGA PARK. CA 91304 
1213)341-7914 

VISA AND MASTER CHARQE ACCEPTED 




THEIR 
BLUE 



Do your TRS BO'S limitations hit a sour note? Our full line of 

business-oriented software can change that tune. 

They're easy to use, modularly designed, and superiorly 

documented, giving you versatility and sophistication of a higher 

scale, at a price you'll sing about. 

So write us, and we'll send you the score. 

SMALL BUSINESS SYSTEMS GROUP 

GROTON STREET. DUNSTABLE. MA. 01827 (617) 649-9595 

"TRSaO ts a registered trade marV ol Radio Shack, a awson ot Tandy C<yp 
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THE "HOW TO" BOOK OF TRS-80 DATA RECOVERY 



¥if?j.;^'."-» 



W>]VT BOOT-UP 

UT IT! 




1 30 PAGES PACKED WITH 
INVALUABLE "HIDDEN" 
DETAILS OF YOUR TRS- 
80 DISK STORAGE SYSTEM 

ACTUAL MEMORY MAPS. 
PROBLEM SAMPLES AND 
RECOVERY INSTRUC- 
TIONS. 

HOW TO RECOVER FROM 
PENCIL ERRORS, LOST 
PROGRAMS. BAD "HIT* 
AND 'GAT' SECTORS. 
UNREADABLE DIRECTORY. 
HASH CODES. RECOVER 
A KILLED FILE. BAD 
PARRITY ERRORS. DIR- 
ECT STATEMENT IN FILE 
ERRORS 

AND THE LIST GOES 
ON AND ON 



UNVEIL THE MANY DISK RELATED MYSTERIES • GET IT AND USE IT! 



Presently being sold throughout the U.S.A .Canada. 
England, South Africa. Australia, the Netherlands, 
France. Germany and is being translated for sale 
in other languages. 

Countless examples, samples, solutions to disk 
problems, illustrations throughout. Samples of 
TRSDOS, VTOS. SUPERZAP. NEWDOS and 
others, 

TRS-80 Disk & Other Mysteries by H. C, Penning- 
ton has been the talk of the "Source", reviewed 
in 5 major magazines and is being excerpted in 
3! This is the book you should not boot-up 
without! 



DEALERS LOCATED 
NATIONWIDE 



IF YOUR LOCAL 

COMPUTER STORE 

DOESN'T HAVE IT 

SHOW HIM THIS 

ADVERTISEMENT 



APPARAT, INC. 

3973 South Olive 
Denver, CO 80237 
(303) 758-7275 

ADVENTURE INTERNATIONAL 

178 Oxford Road 
Fern Park. FL 32730 
(305)339-8914 

THE SILVER SPUR 

Post Ottice Box 365 
Chine, CA 91710 
(714)627-9366 



PARTIAL LISTING OF PARTICIPATING IJC COMPUTER SERVICES 
HA E COMPUTRONICS 

10 Drexel Court 

Spring Valley. NY 10977 

(914)425-1535 

WESTSIDE COMPUTER SERVICES 

Mike McCartney 

1711 Franklin 

Santa Monica, CA 90404 

(213) 828-2428 

MICROCOMPUTER TECH, INC. 

3304 West McArthur 

Santa Ana, CA 92704 

(714)979-9923 



GET YOUR 

COPY 

TODAY! 

JUST S22.50 

SUGGESTED LIST PRICE 

PLUS LOCAL TAXES. 

SHIPPINGS 

HANDLING FEES 

'jisi'^'sn ''s jpmar« c;' To'-il, Cci'ti 

^TAIL DEALERS ^^^^^^^^^^ 
HOUSTON MICROCOMPUTER ^ 
TECHNOLOGY 

5313 Bissonnet 
Bellaire.TX 77586 

(713)334-2991 



DC COMPUTER PRODUCTS 

596 Taylor Way, Belmont, CA 94002 
(41 5) 592-4222 or 24 hr. toll free 

Outside Ca(800) 824-7888 x-702 
Inside Ca (800) 852-7777 x-702 



If not available locally, write: IJG Computer Services — 569 N. Mountain — Suite B — Upland , Ca 91786 USA 
We may be contacted via "SOURCE": TCC 906 and "MICRONEr: 7000, 1 50 



t-'37 
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Disk- drive Extender Cables 

FITS ^UX .>UXI-DISK DRUIBS 




FULL 9 \HCH 
CABLE ASSEMBLY 
THROUGHLY TESTED, 
READY TO INSTALL 



$16.95 



EACH 



SOGOeSTEO LIST PHICC 

PtUS LOCAL TAXES. 5HIPPIN0 
S HANDLING fEES 




0\IC ftIXE 

rn^ Aix 

• \ ISTA 

• Mil 

• MICKOPOLIS 

• l»EKTK( 

• SlirG.\KT 

• pi:kc()m 

• alsd others 



AVAILABLE AT COMPUTER 
SUPPLIERS NATIONWIDE 



^?f«W^ 



■LIHINATC OISAUIUBLV OF ORin 
CAaiNCTTO INSTALL SYSTEM CABLK. 



. >4 CONDUCTOR, 2t Qm. STRANDKD 
* COMRUTKN OMADt RIBBON CABLI. 

*" ^ ALL GOLD PLATED CONNECTOR 

^ CONTACTS. TMROUOHLVTESTEa 

^ • INCH ASSIMBLV ELIMIMATBS 

* PINCHED, SHORTED A WORM CABLES. 

. PITS ALL UlNhDISK DRIVE UNITS. 

• THROUQHLV TESTED, READY TO INSTALL. 

RETAILERS: VOLUMB DISCOUNTS 
AVAILABLE) IMOUHW OH LETTERHEAD. 




END 
THE 
DAISY-CHAIN 







AVAILABLE NATIONWIDE AT 
PARTICIPATING IJG RETAIL DEALERS 

ORDER YOURS 
TODAY 

FROM ONE OF THE DEALERS LISTED 
IN THE "BOOK" AD AT LEFT PAGE. 

A PRODUCT OF IJG COMPUTER SERVICES — UPtANO, CALIF. 



END THE 

FUMBLING 

OF "ATTACHED" 

DRIVES FOREVER. 

GET ONE FOR 



^:. 



EACH DRIVE 



.'AMtW S«rMC«-M*««9* m 
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STYLE 



An algorithm for 

searching your data base character by character! 

Free Format Search 



Henry G. Riekers 
208 Phelps Ave. 
Glen Burnie MD 21061 



This article describes one of 
the most convenient sub- 
routines that I have written. It 
allows users of BASIC to search 
through a free-formatted data 
base to identify items of inter- 
est and to apply these items to 
a variety of tasks. Example 1 



shows only one of a wide variety 
of applications of this algo- 
rithm. 

The Algorithm 

The algorithm accepts any 
string of alphanumerics and then 
searches through the entire 
data base, character-by-charac- 
ter, in an attempt to make a 
match. If a match is achieved, 
then the data line will be 
printed. 

The algorithm is constructed 
so that it will search through 
data lines of up to 70 charac- 



5 CLS 

10 INPUT Ri 

20 X=LENCR*.'' 

10 RESTORE 

40 READ W* 

43 IF W*="Z"THENPRINT: INPUT-CONTINUE"; P* 

45 IF W*="Z" THEN GOTO 5 

50 FDR N=l TO 70 

60 IF RS=M1DS<US, N, X> THEN 100 

70 NEXT N 

88 IF N>70 THEN 40 

100 PRINTW* 

110 GOTO 40 

1000 DATA 529. 19 PHYSICS HfiUSmNN SLHCK 

1005 DflTR 529. 23 ELEMENTRKV PHVSICS KRICHT 

1010 DflTfi 726 2 ELECTRONICS WEIDNER SELLS 

9999 DflTR Z 

Data Search algorithm. 



ters. tf the data lines are short- 
er, then you should modify lines 
50 and 80 accordingly. If you 
are dealing with a large data 
base and matching strings of 
more than just a few charac- 
ters, you should rewrite lines 50 
and 80 such that the length "x" 



of the string is subtracted Irom 
70. 

In Example 1. I have con- 
structed a data base of my 
home library. The data base 
consists of a call number for 
the book, the title and the 
author. Obviously additional in- 



Example 1. Library application. 

^SLflCK 

525 19 PHVSICS HftUSMflNN SLACK 

CONTINUE ? 

^PHVSICS 

529 19 PHVSICS HfiUSMRNN SLACK 

529. 23 ELEMENTARV PHVSICS KRICHT 

CONTINUE ? 

^ELECTRONICS 

726 2 ELECTRONICS WEIDNER SELLS 

CONTINUE 7 

?ELECTRONIC 

726. 2 ELECTRONICS WEIDNER SELLS 

CONTIfflJE ? 

?529. 19 

529 19 PHVSICS HAUSMANN SLflCK 

CONTINUE ? 

?529 

529. 19 PHVSICS HflUSMANN SLflCK 

529 33 ELEMENTARV PHVSICS KRICHT 

CONTINUE ? 
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7PHVSICS 

529. ±3 PHVSICS HflUSMfiNN SLOCK 

529 22 ELEMENTffiJV PHVSICS KRICHT 

CONTir^JE 7 

?PHV 

529. 19 PHVSICS HHUSMfiNN SLHCK 

529. 33 ELEMENTRRV PHVSICS KKICHT 



CONTINUE ^ 

';'S 

529. 19 PHVSICS HRUSMRNN SLflCK 

529 33 ELEMENTftRV PHVSICS KRICHT 

726 2 ELECTRONICS WEIDNER SELLS 



CONTINUE ^ 



formation, such as a "key 
word" list, could be added. 
When the algorithm is run. a 
question mark appears at the 
top ot the CRT, You then enter 
the string you are interested in 
matching. 

The first entry shows the 
author's name, Sl_ACK, used to 
locate the txxjk, Physics. In the 
second entry the title, Elec- 
tronics, is used to find that 
tx}Ok. As a further extension of 
the second entry, the word 
Electronic (note— no "s" at the 
end) Is used and still locates 
the book correctly. In the next 
entry the call number 529.19 
is used to identify the book. 
Physics. If the call numtjer 529 



is used without the decimal 
portion, then all the 529 series 
of books will be printed out. 
Similarly, with the word PHYS- 
ICS and PHY, the same results 
can be obtained. Finally, if the 
letter S is input, then each data 
line with that letter in it will be 
printed out. 

This implementation was 
done on a TRS-80 Level II ma- 
chine. For large data bases the 
execution time can become as 
long as a minute or more, so 
don't put any more in your data 
base than absolutely necessary. 
There are several ways to make 
the algorithm more efficient, 
and I will leave that to the read- 
er's ingenuity. ■ 



IBM SELECTRIC PRINTER 
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ATTENTION INVESTORS! 
COMMODITY AND STOCK 

MARKET ANALYSIS 

SOFTWARE 



THE ANALYST 

Calculates Wilder Indicatofs la DMI. RSI, 
Parabolic/Time Price Syslems. *j|o 

Eliminates tedious calculations. #49. 



THE OSCILLATOR 
Filters historical data and locates 
profitableosciHalors Pr ovides mar kel 
entry /exit points. •an 

Has simulator mode #49> 



FOR LEVEL II 16K OR 32K DISK 

J User orientM jusl load program and 90 

/ MarKet tested 

J Use cammefcal Oala hies or make your own 

J Graphic capaCukties 

J Printer options 

/ Ctear and comptete documentation 

J Uorutor rximefous markets in ius1 mir>uies per day 

MANAGEMENT SERVICES 

2901 CLENDENEN LANE ,^213 

LONGVIEW.TX 75601 

TEX MS *0D S% SALfS T*l 



CHILDREN'S EDUCATION 

Playful PratoMor Complete step-by-step tutoring 
m integer rnaltvemalics and tractions using a higMy 
graphic game fOfmat A 60 room caslla. intelligeni 
gfwst, two player option, difficulty selection, and 
ease ot use ^ave made this our most popular pro- 
gram (9 95 

Money Maater Teaches the proper counting ol 
money, both paper and coins A miniadventure 
where rooms, creatures, and objects are repre- 
sented graphically reQuires the child loproperfy pay 
tor treasures and tolls as well as count his change 
(9 95 

OUARANTEE: II not satisfied, return your order 
within two weeks for a complete refund 

Each program supplied on cassette with a txxjkiei 
and requires leK Level 11 All orders mailed withm 2 
working days Order txjth for only J14 95 NC resi- 
dents please add *% tai 

~ USA 

Med Systems Software ^^^^ 

P.O. Box 2674, Chapel Hill. NC. 27514 



^-O 



— fpn II HOum iMFonuitrioM 





HOMES 

for 
TRS-80 



Cusfom ffurniturs for tha 
TRS'SOeff ic» or horn* dacor. 



Faalwrlnf 

HigKOuDli'r CsMmxol n< [«ina>-r UoOali 
Cs-vuW CmuWi lor 11711 « P-,»>v Slamli IJ9 M 
CBnpU<.TIl-Hlu»n«.Sr>l«> b.>ll in 



/V5 



..'Ke 



AUDIO-VIDEO 
■VSTIMl 



DM5T COVERS 

& soft ware/ hard ware TRS-80 three 
piece set key board -tape-video 
durable black vinyl $16.95 +S2 
long video (expint) L.2 music prgm 
$4.95 tape controller with spkr/vol 
control $9.95 prgm + controller 
$13.95 all prices POSTPAID 



Q0nWTERFK0lWCT5 
13495 WXETfUR DR. 
DCMVER.CO.S0226 



"TRSJIO n R rrttbilrrrd Iradrmark of TANOV CORP. 
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.THREE OUTSTANDING PROGRAMS^ 

PARSECTOR V the ultmatf space war $19.95 

Two omonanit >nui< nan^M po m rlui motnw inipi ihrough tim 
ittMii mn^ catAmm oaiMCtora LauiKli ll**t MttI* crall 
fylofi, crui*n, ana bai«i Ff>« livgh powarvd Aoflfgf tMtfm 
Of deadly sfwl rfn^a wflApoP kprvtdm To wMp you muKlDonqt^r 
th« ^lliy c Ot&lfOy potfr 0(ipor*rtrt molhw «htp 
SPECIAL FEATunES UnigiM ipht sciHn giin ••ch pl*y*t a 
prival* vid*o di&play Aclion Soundi ■ndG'ap*i*ci axploftlont, 
wr«*por r«lt«t«t. laurKhts, iiKl mora VarlaDIa galaiy aifa 
Play »ioth#r pwuHi or Hw computw opponant al 3 difficulty lavata 
LAUNCH A COMPLETE SPACE FORCE IN MINUTES ' 

! ! ! ANTS ! ! ! * stimuiatimc hction game $14.95 

Ti*o cotontaiof aniB mrm ml urar Oupm^ quaan anil prodi>ca 
lour Tyiwt of offi{>fin9 wofliafi. aoWi«r«, guarda, and dronaa 
Tha chaltanqina itraiagy a lo (Riduca anla in Iha propai nguanca 
to itfng rha arwifeiy qu««r or o^^itun i1^ naal 

SHCIAl. FEATURES Full ICTMn acliOn arth SCXWO Hun*wHcrf 
ami ballla o-in madwi* languaga y d 3 )^m* iviaiitva 
Pay tmitm pmtan a Itm con^wtar opponanl al * MtcuXy ta.«l> 

NAME THAT STATE QUIZ educational $)4.95 



A laKaMir^ •>« K) laam ^lour our 50 atalvt 
tf«apa« n*TW^ caprUlt populations, arvas »id ^o^^fm: rvgio'ia 
T>vM typai olauiina trual lalM, irmilipla clwica an) Ml ■< It>a 
M*<t> SPECIAL FEATURES Acton SourA. r^Mrdng tonM and 
haraswnarM bufzart Corlinyous Kcora Eaiy lo lAa 

TRS 80 L2 t6K ra<)uir*d. For found you imst hook up tn ^2^^ 

inaxpanairt «paak*r-amp ayttofn lo caatalta ptn 

For prografn coaatlal mitructioni iMd OCCK or MCXEY ONOER 

SYNERGISTIC SOLAR MC, PO Bon 560595 , MIAMI FL 33156 



rrftatiitr Service — see pag» JS2 
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UTILITY 



Use this AL program to backup your 500 baud 

tapes and display the contents in both ASCII and Hex. 



Backup/Display 



Craig A. Lindley 

320 VJ. Alameda it 203 

Burbank CA 91506 



Have you ever had an expen- 
sive piece ot software 
eaten by a hungry tape deck? 

Have you ever accidentally 
written over your most popular 
software package? 

Have you ever had a cassette 
tape develop a short dropout 
that caused the program you 
have been working with for a 
month and a half to bomb con- 
tinually? 

If your answer to any to the 
above questions is yes, then you 
know the frustrations that those 
episodes can cause. Either you 
send your damaged tape back 
to the place where you bought It, 
or you swallow your pride, dig 
deep into your pocket and pur- 
chase the same software 
package all over again. (The 
editor/assembler for $30.00 
Yek!) 

Having experienced this 
numerous times I've developed 
a rule to live by: Never run expen- 
sive software longer than 
necessary to make a backup 
copy. From that day forth 
always run with the backup 
copy until it dies. When it does, 
just generate a new one. 

Be warned, however, that a 
program used to make backup 
tapes can also be used to pirate 
other people's software. As an 



author of software myself, I in 
no way condone this action 
Anyone caught distributing soft- 
ware "under the table" so to 
speak, should be stopped- It is 
not fair to the people who 
worlted so hard to write it 

The Program 

The Backup-Display program 
was originally intended to make 
backup copies of any TRS-80 
Level II - 500 baud tape, in- 
cluding BASIC, source code or 
object code formats. Since then 
an additional function has been 
added to display all the data on 
a given tape on the screen 
and/or line printer In both ASCII 
and hex codes. This allows the 
tape format used in the TRS-80 
to be studied closely. 

The ASCII-hex display also 
allows one to ascertain the pro- 
gram type, the program name, 
starting address and entry 
point. Thus one can identify 
what type of tape it is without 
actually loading it. 

The results of my effort are 
shown in the listings. The 
message located at the start of 
the listing indicates that the 
program contains all the user 
prompts necessary for ease of 
operation. In other words, the 
program contains quite a few 
belts and whistles for those of 
us who like that sort of thing. 

For convenience, the program 
also includes a menu of se- 
lectable options, line printer out- 
put tor the memory dump and a 
built-in leader delay to jump over 
any tape leader when making a 



copy or separate multiple 
copies on the same tape. 

Using the Program 

SYSTEM loads the object 
tape. Type BACKUP at the first 
asterisk prompt. After loading, 
type a / [enter] to execute. 

Afterthe initial messages, the 
computer will wait for you to 
load the tape you want copied or 
examined. Put the tape into the 
cassette deck and press enter. 
The double asterisks will appear 
in the upper right hand corner of 
the screen and will blink (quite 
irregularly) as the tape is being 
copied into memory. When the 
tape is completely loaded in, the 
program will then display the 
menu of all the selectable op- 
tions and await a response. 
Your choices are: 

R- RETURN TO BASIC 

M — LOAD NEW MASTER TAPE 

C-MAKE ANOTHER COPY 

S — SYMBOLIC TAPE DUMP 

If any other choices are made 
than the ones listed, the menu 
will be repeated, 

R returns the computer to 
BASIC just as if you turned the 
power on. M repeats the se- 
quence of events just completed 
as if starting the program over. 

C clears the screen and 
displays the message "When 
the tape is ready, press enter," 
This is your cue to record. (It is 
not necessary to run the tape 
past the leader as the program 
will do that for you,) When you 
press the enter key again, the 
tape copy will be made and then 



return to the menu. If you want 
another copy of the same 
cassette, select C again and 
follow the same procedure. 
You'll notice that as the tape is 
being recorded a single asterisk 
will flash in the right hand cor- 
ner of the screen to indicate that 
a recording is being made. 

The last selection on the 
menu is S, or symbolic memory 
dump. This displays on the 
screen the contents of the 
master tape just loaded m both 
ASCII and hex formats. (The 
printable ASCII characters are 
21^— 7E*^. Non printable char- 
acters are printed as blanks.) 

It a printer is on-line, each 
complete screen (128 bytes) of 
data will be listed just as it ap- 
pears on the screen. After each 
complete screen of data is writ- 
ten, the user has two choices, 
either hit any key (other than 
Break} to display the next 128 
bytes of data or hit the Break 
key to return to the menu. After 
the last data is written on the 
screen, hitting any key will 
return you to the menu. At this 
time all ot the options are again 
available. 

Hints lor Using the Backup/Dis- 
play Program 

When loading the backup 
copy into the TRS-80 using 

either the SYSTEM command 
for object tapes or CLOAD for 
BASIC tapes, use the same pro- 
cedure as you would in loading 
the original. The copy is exactly 
the same as the original m every 
way mcluding the program 
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The Atlanta ComputerFestival 

June 21-22, 1980 

Doi)vntoi)irii Atlanta Marriott Hotel 

» Held in conjunction with the famous Atlanta HamFestival! 

• 140 exhibitor booths devoted to Ham Radio and Microcomputing with special 
emphasis on the Radio Shack TRS-80! 

• Door Prizes include a 16K Level II System! 

• Multi-level covered Fleamarket/Swapshop! 

• Forums & meetings on a variety of topics! 

• Parking for thousands of cards with complimentary shuttle bus to/from the 
Atlanta Civic Center lot! 

Registration: S3 in advance. S4 at the door, children feel 

Write for a pre-registration packet to: 

Atlanta ComputerFestival -^31 
PO Box 45183 
Atlanta, GA 30320 

DON'T MISS THIS OPPORTUNITY! 



»29 



00 

1*t 1.000 
PAID ORDERS 
PER PACKAQE 

ALL FOUR «99<» 

SOPHISTICATED 

ACCOUNTING 

SOFTWARE 

OSBORNE & ASSOC. 

CBASIC.G/L, P/R, AR. AP 

(4 pkgs) 

CONVERSION — TRS-80 

East Coast Office 
(703) 573-7300 

West Coast Office 
(801) 225-0497 



FULL SERVICE 
ACCOUNTING & PROCESSING 

5423 Crows Nest Ct, 
Fairfax, VA 22030 



^133 



M/C • VISA 

'Regular price $49/$196 
Media & Manual Separate 




' Raglslered Trademark of Tandy Corp. 

P.O. Box 148. Spring Valley, California 92077 (714) 460-4975 | 



r" Reader Service — sea page 162 
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1 ffiCII- 

[£>:- 

2 -fSC-II- 

ifBCII- 
HB- 

4 Rscn- 
m- 

5fECII- 

HEX- 

6R5CII- 

fB- 
7f6CII- 

HEX- 
SRKII- 

F€X- 



U B P C < U P 
S 42 41 41 4B 55 56 



H T 



1 Q 



?r se 9e 4R 43 4F -^ 5S 52 

7 5 - - t L e C K 



l^} 



49 47 43 54 S jl i9 37 iS 2> 2P 4i € 4f 43 4£ 
WORKS S F T W R R E - - HIT 

574F524B5328534F46 54 57 4152 45 2D2D 

T fi P E B R C K Li F / D I S fWr' 
«e 54 4i 59 45 20 42 41 43 46 55 Se 2F 44 49 53 

P L R y F (? G R fi H B V m' 
56 C 41 59 29 ^ 52 4F 47 52 41 40 28 42 59 20 

C . L I N D I E y THIS TO 
43 2E 20 C 49 € 44 € 45 55 86 54 48 43 53 28 

P R G R fi W WILL C D P flDV 

50 52 4F 47 52 41 4f) 29 57 49 C 4C 20 43 4F 58 
V S N y 5 B fi y [) T 

59 28 41 € 59 20 35 3-0 33 20 42 41 55 44 28 54 

Program Listing 2: An example of the first and last block of Backup/Display program, exactly like screen display. 



1 HSCII- N L 


!i| 


I }i h Tfft 


HEX- CF 4E CD 15 € 18 CP 


CP^^C3 


334£9D;^Ce 


2,RSCII- n 




KIF 


fix- 40 






3ftscn- 




HIT 


HEX- 






4 ffiCII- 




mt 


m- 






SflSCil- 




fHi 


m- 






£ RSCI!- 




Tf; 


m- 






7 ftSCIl- 




m 


HE.X- 






8 RSCil- 






HEX- 







name. The tape copy prcxluced 
by this program is no better than 
the data it received. There is no 
error checking in this program 
whatsoever. If a bad load occurs 
from the originai tape, the 

backup copy will be bad also. 

When using this backup pro- 
gram it is necessary that the 
cassette you are copying have a 
short blank section (=1.5s) inv 
mediately following the pro- 
gram on the tape. This blank 
area allows the backup program 
to correctly interpret the end of 
the tape you are trying to copy, if 
this blank area is missing, the 
program will consider any 
following data as valid and ap- 
pend it to the program you are 
trying to backup. This is ot no 
consequence however, as the 
computer will read in only the 
tjackup copy and stop, ignoring 
all that additional garbage ap- 



pended to the end of the tape. 

Also, certain machine 
language tapes have a small 
loader at the beginning followed 
by the main program text. Each 
of these segments must be 
treated as individual programs 
and copied one after another on 
the same cassette. 

An object code copy of this 
program can be had in one of 
two ways. The listing can be 
copied into the computer using 
the editor/assembler package 
and an assembly can be done, 
or the Backup/Display program 
can be purchased from Clock- 
works Software 320 W. 
Alameda, #203, Burbank, CA., 
91506 for $12.95. I hope the pro- 
gram will save you one hundred 
times that amount in frustration 
and lost time, while allowing vou 
to become more familiar with 
your TRS-80 tape format.* 





Program Listing 1 


im 


aeis m 


J3P!(^ 1 




mi^ .■Bfoaf/Tiisfw mm^. 


ee2S 


ans :mi ebu 


2en 


ms) 


eeocR m 


m 


mi 


m^ssm m 


81H 


tm 


m.^' SIKT E9J 


.mim IN PUd OF ?Of*!NT fSCII 


m) 


ma Boe equ 


ffm ,BLW (M F« HEC fM! P91 




98179 BftBIC EaU 


DDwTf 


jm 


eeise LPRNT £ou 


^3H . LI* PRIHTEP STRTUS-Cflffi WT 



m*Q 4R8S 54 4fle9 29 m\ li tm^ *« i 

7 m>^ 4f« 2!:' 4ffiF 3' 4fil9 43 4R11 4C 4fl 

12 4f 4ftlj 43 4ftl4 49 4fll5 5^ 4S16 4f 4ftl7 51 

4«? 4e 4fti3 51 4fttf 2e 4^ 53 4«c 4F m> *6 

m^ m^ 482? 41 ifQi'2 4f22 45 4fl23 

w&y flKia itsi Kp! 'T*t Bflaip-'i'iiai^' ^fmst ev ■;. Littr^ 
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SOFTWARE 
FOR THE TRS-80* 




NOW! 

A LIGHT PEN 

FOR THE TRS-80 

AND 

SOFTWARE 

THAT USES IT! 



QS LIGHT PEN. We have taken n€e>cB'lerlPhotopoinl"lighl pen and packaged it with our own 
custom software Use the hgll pen to draw onltie video screen, make mulliple choice selections. 
Of add ;ip to your game piograms You get the light pen. rthichpiugsrr>lD your tape recorder, and 
an inslfuction booklet that includes the software you need to mtertace to you' own BASIC pro- 
grams Our ioHwire routines are m BASIC and a siwpie GOSUB pufs the light per^ ir\ action These 
routines include a "menu selection ' routine and a ' screen location" routine Two BASIC pro- 
grams that demonstrate t^ese 'outmes are a^so included One 9V battery required, not included 

Light Pen - J19.95 

SKETCH-80'" by Bob Christiansen Use the QS light pen to draw figures on it'e TRS 80 video 
screen Figures are drawn at three times norma si;e Thensaveyour sketch in memory and start 
another one Your sketch car be displayed at normal si;e or at the enlarged size at which Itiey 
were drawn Combine two or more skpt:^es on the same screen Ask the computer lo print out 
tlie POKE values required lo produce your sketch usmg 6ASIC Save your snelches on rliskette 
This system program fi»:ure!, out how mur*! memory yoii' 'RS-80 has and aflocates storage 
accordingly Requires leie M 16K On Cassette — 114,95 

16K. AND CAN BE PLAYED 



EE3E1S 
dHaQE 



THE FOLLOWING PROGRAMS REQUIRE LEVEL 

WITH OR WITHOUT A LIGHT PEN 

POKEfiPETE'' byOaveGubser Piaytivfiairt 

draw pokpf one on one agains' an ammatert 

PETE Watch PETE shuffle anrl deal the cards 

He will challenge you wilt" blufts raises rails 

and folds m this Ainner take all showdown 

And watcli out PETE s );ot a tun' Three 

levels Of skill Written m BASIC 

On Cassette - J.11.95 

LOVKBALL POKER by Danny Stiea How low can you go' U S you against Micro Molly and the 
lowest ^and wms That's the rule m lowball poker This version plays the popular Gardena, 
Calilornia rules Don t ta«p "er 'or granted — Molly plays an excellent game Written in BASIC 

On Cassette - J1I.95 

RUMMV MASTER by Dave Cubser Play rummy against the computer Eiceptional graphics 
display your ha"d the discards, and the cards that have been me'ded You see your opponent 
shuttle and dea. out the cards Tested 'n an arcade Ihis program was a big hit Wntlenm BASIC 

On Cassette - Jll,95 

MATCH CARDS by Danny Shea. BAN KSHOI t)y Bob Christiansen Two programs on one cassette 
MAICH CARDS IS a concentration-type game wtierp you match numbers, letters or graphic 
shapes for 1 or 2 players Automatic scoring rates your recall ability Written in BASIC 
BAfJKSHOT IS a bil.iard like ^ame lor those who think they know ai| the angles Hit the ball into 
the pocket, but you must hi! a wall first Wnrien m BASIC with machine language subroutines 
Just CtOAD and RUN F^r 1 oi ? players On Cassette - 19 95 

THE EOLLOWING PROGRAMS REQUIRE LEVEL II. 16K. AND DO NOT USE A 
LIGHT PEN 

f ASTGAMMON'" by Bob Cfr'stransen Our popular machine language backgammon game that 
started us in business I he computer piays against you and makes good moves instantaneously 
Option to replay dice rolls from the previous game An eight-page instruction booklet is included 

On Cassette - 119 95 
On Diskette - t!4.95 

DEBUG by Bob P-erce Debug machine language programs by stepping through one Z-80 in- 
struction at a lime Relocatable Several d'splay options Multiple break points Modify memory 
and registers On Cassette — J14.95 

Z-80 DISASSEMBLER by Vic lolomei Decode machine language programs, including TRS-80 
ROM with this ^80 Disassembler written m BASIC Instruction mode prints out machine code 
and Zilog mnemonics in standard format Or use the ASCII mode which converts machine 
language code to ASCII On Cassette - J14.95 

QUTiLrry softw7ir€-i«« 

6660 Reseda Blvd . Suite 105, Reseda. CA 91335 
Tetephcjne 24 hn.. 7 ctaysa week (213) 344h6599 

HOW TO ORDER: MasterCharge and Visa cardholders may telephone their orders and we will 
deduct 51 from orders over J19 to compensate for phone charges Or mail your order to the 
address above California residents add 6" sales la" Shipping Charges Within North America 
orders must include $1 50 for first class shipping and handling Outside North America the 
charge tor airmail shipping and handling is S5 00 — payable in U S currency 
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$$$SAVE$$$ 
TRS.80*/ZENITH/APPLE/ MATTEL 
ATARI COMPATIBLE HARDWARE 



^1^^ DISK DRIVES 

^^^^^^^ More capacity than Radio Shack 35 TracK (80 K 
^^F ^^H Bytes) drives Fuily assembled and tested. 
^Kk ^^^m Ready to plug-in and run the mon^ent you 
^f^ ^^^M receive It. Can be intermixed with each other 
, ^^H and Radio Shack drive on same cable. TRS-80' 
^^^^ compatible silver enclosure 

90 DAY WARRANTY. ONE YEAR ON POWER SUPPLY. 
FOR TRS-80' 

CCI-100 5% ", 40 Track (102K Bytes) tor Model I $314 

CCI-200 5'/.", 77Track(197K Bytes) for Model I $549 

CCl-800 8" Drive (or Model II (V, Meg Bytes) S795 

For Zenith 789 

CCI-189 sv,-, 40 Track(102K Bytes) add on drive $394 

Z-87 Dual 5V<" add-on drive system $1095 

DISKETTES— Box ot 10(5'/*")- w^ plastic library case $24.95 



16K MEMORY UPGRADE KITS 

tor TRS-80*. Apple II, Sorcerer (specify) 

PRINTERS NEC Spinwriter 



$59.95 




Letter Quality High Speed Printer 

Includes TRS-80' interface software, quick 
change print fonts, 55 cps, bidirectional, 
high resolution plotting, graphing, propor- 
tional spacing $2479 
With Tractor Feed $2679 
779 CENTRONICS TRACTOR FEED PRINTER $995 

Same as Radio Shack line printer 
737 CENTRONICS FRICTION & PIN FEED PRINTER $849 

Text quality matrix , proportional spacing 
730 CENTRONICS FRICTION & PIN FEED PRINTER $640 

7x7 matrix 
P1 CENTRONICS PRINTER $349 

Same as Radio Shack quick printer 
PAPER TIGER (IP440) $995 

Includes 2K buffer and graphics option 
TI-810 $1599 

Upper and lower case, parallel and serial, paper 
tray and TRS-80' interface software 
OKIDATAMIcrollne 80 Friction and pin teed $645 

Tractor Feed, friction, and pin feed $745 

EATON LRC 7000 + 64 columns, plain paper $349 

COMPLETE SYSTEMS 

TRS-80* LEVEL II-16K with keypad 

TRS-80* Expansion Interface 

ZENITH Z89 all-in-one computer 

ZENITH Z19 

ATARI 400 $549 ATARI 800 $999 

MATTEL INTELLIVISION 

DISK OPERATING SYSTEMS 

PATCHPAK #4 by Percom Data 

CP/M for Modell, Zenith 
CP/M for Model II, Altos 

NEWDOS Plus — with over 200 modifications 35 Track 
and corrections to TRS-DOS 40 Track 



S722 

$274 

$2295 

S740 

$299 



$ 8.95 
$145.00 
$245.00 
$ 89.00 
$ 99.00 



CAT MODEM Originate and answer same as 
Radio Shack Telephone Interface II 



$157.50 



The CPU SHOP 

TO ORDER CALL TOLL FREE 1-800-343-6522 

Massachusetts residents call (617) 242-3361 
5 Dexter Row, IDept. M5,Chartestown, MA 02129 
Hours: 10AM-6PM (EST) M-F(Sal. till 5) 
Massachusetts residents add 5% sales tax 

Freight collect, F.O.B. Charlestown ^ 

*TRS-80 is a trademark of Tandy Corporation WS4 

Prices subject to change without nolice. 
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INTEGRATED 
EYPLUS UTILITY 

PACKAGE 



Ke>plus b a colkction of uiilitics that can be enabled dircctlv 
Irani the keyboard ol a t«*(H II TRS-80. Sn-en dlffercni Vcyhoard 
ettiry modc^ Include BASIC kboitbaod (2 motlrs). dirrcl graphic 
charactci input (3 modc^), typcwhict uyte input ami Manda: I 
TRS-80 emry 

Kc>-plu^ tuppons auio-Tfpcm, low«rcaM video (opiiona) hard- 
ware modidcaiion r«|uiied). rcMofalion of losi piDgrains. Itc>- 
board debounce. sin|k ke)' nrokc user delinabk strings and morel 

Dcsijinrd for case of u^e. Keyplus rouunet ina> be enabled oi 
disenabled in iwo key urokcs. 

The L.evcl II version ol Keypluf is available for il4.9! and a more 
powerful ditk veriton (32 or 48KI tdls for $19 9S Pennsylvania 
reudenis add 6*^0 sales tax. 

TRS40 IS a registered trademark of TANDY CORP. 



^U* 



SJW, INC. 

P.O. BOX 438 
HUNTINGDON VALLEY, 

PA 19006 
215-947-2057 



m 
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OUR low prtces 

nt SOfTWARE: MICROSOFT AOVEMTUflE - Tn* sophtsticaled fanuiy/IOBiC 
game . . lur Itw pr>ta l?7 

FILE IU«AQEIIEIIT SrSTEM — TM prafessoMi Elala bas< 
\:''*w'- yi !■ B tK.v pfi5 ijIPWft cowpany H> J 

IgK 4116 HAM ihTRSaO APPLE II, PCX. ZEWTH aTcJ ut-w" ^llP^f>l.I»■'^ 

^ ^ -. ^. ^ »««>»» 4n«» !6l>r»of MTV' S65 00 

Prices «*)«« to dMdoe •Wiaul tatlM. ok-— /i4ii^Ti iCRn 

v.M aM WASFEB OUME IKLCOME. Maw 2 Pho ne (213)371-1660 

weeks to urtiert dNch hi elm. a tnata for ^^^^ iKiW^OOi^^ 



[ 




I weeks H 

I MfMMl 

I tino. Cll 
I wlifl.D 



lino. ClKr. ritUanti 
OipKriihtlBBIt-MICM 



. Add !% Rh ikl^ptag aM hand 
6% niai UR (3«rry. 



mRu 






BUSINESS WOR! D 



CSiCS 


Ei1?->S 


RET 




4i:.-34 M^U 


81248 mm. 


\Jj 


fi (m?Ni-' ,Lif£ mmiM. wfira? sai 


4CSr £6Fs 


^-=a 


'r^Z 


©^ 


4C89 !B@ 


812^ 


^:p 


3* 


C9£. 2a^ 


8i27@ 


w 


Himm 


4i®'/? 


81286 


LIJ 


ac 


4L.et jASi/ 


812^ 


L^ 


'LPm^.^ 


4C11C3 


8080 


^' 




4Ci2 ^^-V 


^-■!fi US' 


L^' 


flaLPM^ iLI^PRIWIEl? RaJTIfE 


4C15 F£1F 


81^ 


Cr 


3FH 


4C17 C@ 


M339 


^ 


;-: .r^CKS F PklNlLK (fi IM 


4L1S £5 


81348 


im 


>t .J :t 1: iji-widi; iF!^ m.^? 


4C1S-C3 


fll35fi 


^tSH 


K 


4C1R 21363; 


813t? 


lD 


fi.3CHgJ 


€Ln8«6 


@li?8 LB 


lD 


8.4^ 


ClF£e74 


813® 


E;T 


t.H 


C2128K 


m^ 


..!P 


N2.£f^l 


4l^;4£ 


ei4^LDflTN 


lD 


IaH^ 


41^24 mm. 


81418 


.3fl_L 


mm 


C^^23 


8142fl 


;^ 


'€ 


4C28 1*3 


81438 


wNZ 


d)HTri 


4':^« ^' 


8144g 


ID 


L.(S 


4KC CDe44C 


814f^ 


DIL 


^9im 


4C^1^ 


8i4t8 


JS 


L; 


4Cii ^fC' 


81470 ac-i 


Ly 


CCP 


4C33a:644C 


814S0 


Oil 


Fi?TL)yP 


C2^ CD^ii: 


81498 


CSLL 


^^H'.Wa. 


4C33 :i 


81^ 


PC* 


Bi: 


4C2flEi 


^^M-. 


=?.- 


H- 


4c:*iS 


^^>a 


RE' 




4Lii; m%i 


i^i-^ mm 


^m 


a/Tft;: 


403^ ^1I4B 


ai54fl 


ID 


HL.^510 


4C42 il^4£' 


315^ 


Oil 


MH 


C45 2fi2848 


81566 


U! 


H..-Mm^ 


4s;4S W 


815^ 


m 


^ 5C 


4C4s 22648 


815^ 


ID 


'^fiHJ.a 


4lC 


815^ 


^ 




4C# 0^40 


ei6ffi Biibhi 


mx 


BLKW 


4C?^ i^F4r: 


01618 


inl 


u'C? 


4C5; 21^40 


81628 


d: 


fi.f€Sll 


4C^a^j 


Bioe 


GU 


eiKii 


4C59 a;fl74C 


81648 


OIL 


LfCf 


CK 2C 


816^ 


m: 


R 


4!:,ji:'C5 


8i&6e 


SET 




4C:?£C04£4C 


Sim [NTERE 


mi 


mm 


4C61CD3CC 


81688 


mi 


ENSthl 


4C64 D 


mm 


PLT 




4C-65 fi-r<^ 


iiim m 


'J} 


a;;33K iPOTSHbLh-ifygEeiie 


4C58 5^a^^ 


81716 


Uj 


H,3CMH ;?t^!eSf^tJi?^F^ 


4C6B222S4e 


01728 


ID 


\4t&:^).HL 


4C^3£;i 


81738 


ID 


tl31H 


CT? CD3CC: 


61740 


OIL 


tfJItfil 


4£7; 2i2[4B 


81756 


LD 


HL.'^M" 


4C;?g iM4C 


81768 


OIL 


E^TERB 


4C;^ 213346 


81778 


ID 


^..f£S13 


4CFC il^£€ 


817^ 


C:fi! 


LNibifs 


4C.7F 2iMB 


^m 


ID 


^NES14 


4CS2 fM4i 


^m 


■XL 


ENitky 


^mzjm 


81818 


Li 


^Lf^Sl5 


C3SCD5EC 


^m 


rfll 


EHTtRB 


4C8B 2i4a4b 


01?3P 


Lf 


1,I€S^ 


4C^ Q^C 


81848 


cai 


ENTEkB 


4r:51 2144C 


01k8 


LO 


%,^Si7 
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i'j- ■"■^J.: 


''' "--i* 


\: 


LtfTfrB 


^C5^ 21*7^8 


?1R^ 


LD 


^.fSSlS 


4r« ^£i^_ 


3^ j^J 


CRL. 


rvrrpf. 


i'.^- CD*?*; 


eiis 


.3^-1 


.-cj; 


* -f^ 2125^ 


gl:^ 


LD' 


^.PBU 


*:?i ctew 


31«.a 


CfU 


S-t-K 


4C?t I? 


ay^S 


St" 




•Ui'=^ 


gisseLfc? 


P!BH 


¥ .ui¥?^EK«sSi FrJJN 


4U^3£«;' 


aL543 


U 


ftCP 


JOir OyH" 


81558 


ai 


X^T^.r" 


4Ca>FI 


013ffl 


PCP 


* 


4Cr£CS 


Bl5^ 


tt* 




4i:ff-^: 


@L^ *^-: 


■^.^H 


pr iPc^fr: 3 ?fr3E ^ 2?e< Ctf 


¥M F:- 


BL^ 


F^iSH 


ff 


A'M ^82 


e2iffle 


!_[! 


B.92-H 


4CE3 4F 


92318 


LD 


:.fl 


4Ce4 .o 


02K? 


li' 


fl, ' ■ 


4CK Clf ?4C 


82e3e 


L?IL 


If^t.rr 


4C&? 7? 


^m 


U' 


U 


4li»^ # 


^^Ji 


W\ 




*:;KeF 


32*e 


m\ 




4.:H3F 


p^Tfl 


im 




*:»;■* 


^ees 


SKfl 




€fiE£6«F 


gZ^flGIK 


mr 


m 


4Cl£[SC:4C 


mm 


cai 


LKUP 


4CC3af9«C 


22m 


ca.L 


a/iPUT 


4Cfi 79 


ei26 


L0 


ftC 


4CC7 1«F^ 


esise 


DJJC 


«!l* 


4CC9F! 


02148 


oOr 


* 


CCfiri 


eis 


PTf 


K 


4aBC3 


Eiffi 


FT 




4rXT E5 


92170 LXljP 


PIEH 


H .LQGKSLPftSCII VflLUEifCffS 


4ra' 216646 


021^ 


L? 


t^Tfiaf 


4LDe85 


K136 


^* 


flL 


4CW6f 


asee 


'd) 


Lf) 


40)2?! 


32213 


IP 


=L(HL.' 


4CD3E! 


32223 


Pff 


H 


4a'4L5 


82238 


RP 




+:k 1:5 


0224«i#fif-C 


=1JS-^ 


a ,*iTi5i vS£.'«' ff©-^: 


40:^^5 


322S 


P_pcp 


ac 


4<::'r 47 


e22hg 


LD 


E.3 


4CD6 3E29 


82270 


LP 


P.. ■ ' 


4aifi(If9C 


3228? 


LX- 


aiTP^ji 


4CLC^j£28 


8£9e 


l-j 


s. ■ 


4crf of-^c 


£_"* 


CftL 


r*Jl?U* 


4tt2 :■; 


3211? 


LI; 


fl.g 


ACB^jm 


e2:2K 


sue 


;»< 


4Ct5Fff5C 


02328 


;c 


n,mii 


*t£8 73 


02340 


Li' 


a g 


4rE3De7E 


^■358 


Si.B 


TEN 


JL^E F2r54i; 


e23'2 


re 


■^^ mr 


4lEE?S 


323^3 


LD 


R,B 


■i!X=: Ltf ?^ 


023^ B* 


CflL 


Gi:rP'.fT 


^'Ji 'I 


33.?? 


'"r 


;; 


4c?;ci 


32*06 


■;;? 


?: 


4CP4 C? 


32413 


;c- 




*:r^28 


32429 (HT 


LC 


ft:S.KT 


*K1SF5 


62438 


Jf 


Et: 


40S K 


8244? myjr 


PU5H 


[t .SITES'- fiiaiEapcsin* 


4CFfi F[€5 


024W 


fV9i 


!v 


4Cf t Xa& 


K4t* 


cai 


33H 


4CFFR£1 


82478 


W 


IV 


4I»IM 


82488 


w 


r€ 



This Weekend: 

STIK 

IT.... 
••to your 



Thais rigWi Esmarka VIDIET-STIK light pen hat the TRS-80 CONNECTION 
(or LEVEL- 1 k II Your 4K to 48K TRS-80 System will come alive under your 
VIDIET-STIK wilhin minutes of its arrival That s because lh«reare no wires I0 
solder or Iraces to cut Vou re up ana running as (asl as you can plug Ihe 
inlerlace into youf system's cassette EAB-iack ClOAD Our custom LIGHT- 
WAVE aem on St rat ion software and RUN And twcause the mlertace has a 
plug lor you' reco'der. you woo 1 have lo unplug it again when loading your 
other software tapes The interlace allows Ihem lo pass nghi thru whenever 
you re no! using the pen It s exclusive ' switched lip ' Oesign means ihe pen s 
electrically isolated from your system when it s not m use Jusi po-ni & press' 
It s that simple Plug. CLOAD and RUN Andhave we got the software lor you 
to RLJN with' Our demonslralion lapeincludesacalibtalion program lusedto 
ad|usl Ihe CRT s bnghtnessand conlrasli plus STIK-TAC-TOE AWARI and 
TOWERS Two challanging games and a pu«ie that will keep grownups and 
chOdten Stih ing 1I to youf THS-BO lor hours And there are instructions 
provided SO you can oegm wnlmg your own light pen progiams (lightwarel 
fof fun Of profit (Level III Of |ust sil back and enjoy our LiGMT-WAVE tapes 
each month Esmark j unmatched commilmeni to iightware can Dnng you up 
to five new games puzzles. OnllsAeducal'onai quizes or simulations each 
month Our current LIGHT-WAVE releases are 



LIGMT-PAK! - LIGHTPEG |4 peg-jump puzzles) 
ENDRUN (Othello with a Iwist 1 

(LEVEL II) LIFE9 (Conway s LIFE with mulations] 

Pnce 119 95 (including poslage4 handlmgi 

LIGHT-PAK3 - LITEGAMMON iBackgammon you II Silk wilhi 

[LEVEL II) STIKWUMPUS iCaves wiih a iitiie iilel 

MAZEMASTER {Maze allei maze 10 poke Ihru} 



Order yours now anO well include a free copy of FLASHBACK. Esmark s 
newsletter dedicated to the latest news m lightware applications And. don'1 
forget to lell your friends The VIDIET-STIK can also be ordered for use on 
mosl olher micro systems using the following processor chips 



T 

R 

S 
I 

8 
O 



8080 



Z80 



6800 



6502 



All Ihal s required is a standard cassette jack leading 10 Ground and ■ 
readable single bit input port Driver software is provided along with 
instructions for writing lightware applications And lell your local Dealer ihat 
Esmafk sgot a Dealer package he won 1 want to miss out on Delivery is 3 106 
weeks from receipt of your order C O D s are J3 00 eitra Out will be shipped 
within two weeks All puces are F O 8 Mishawaka Indiana Indiana residents 
add 4s state sales tan 



ALSO COMING FROM ESMARK 

[ 1 TRS-BO Pnnter Interface (Cassette AUX-(8Ck mlerface for all RS232 
printers Includes LLISTiLPRINT software) 

[ ] TRS-BO RS232 Communications Interface (Makes your TRS-80 a full 
I/O tofminal to timesharing syslems the world over Gives you 
inlelligenl Of dumb terminal capabilities al 110 or 300 BAUD Also 
includes Ptintef Interface above with 20 mA current loop S TTL level 
I/O options ) 

— TRS-80 IS a trademark of the Tandy Corporation — 



INCORPORATEC 

wrvi E. Mckinley hwy. mishawaka, in 46^44 

(219) 255-3035 

-" $62.95 

PLUS $1.50 
•ELECTRONIC SYSTEMS MARKETING POSTAGE & 

HANDLING 



^HmmtlerSarvicv — seepage 1S2 
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Iji IKSWJllL'imipiKtjiurll 

At per 




EVERYTHING YOU NEED 
TO BRING YOUR BASIC 
PROGRAMS TO LIFE WITH 
SOUND! 

SO^JNnWARF.l»(lr.lIn[^„^t•|l..^k.^.J. 

YCHI GTT A SPtAKtR/AMPLl- 

FirHlJNIT .uriiJcft' JMlh Lfirr»rt1n(- 
h-u-i rLj(H)Oid»r.rj Just plug :n' 

YOLI GET A DEMO PROGRAM wil 

A \dTf«tv ot Mmpt« fojnd «FI«cii- 
MTprK later vijnds tunes' 

YOU GET A COMPOSER PRO- 

GUAM lo ielp ^(u i:r««te v*>*" om 

YtX) GET AN INSTRUCTION 
BOOKLET that IvB you )kxm Iu Hvwn 
sound nit> ^Pour p«ografTM 1 V*" 




ALU PTTS&TRS soil 

Cotnputolorl 



S»J*<OK>H VWJt CATALOG OF 
GAMES FOR PET & COMPOCOLORf! 



SEE YOOK DtAl-tK lOIMY Ui orifcid.«t trow CAP by phtirt? .>■ 
m*il VISA & MasierCharge tmdtn locludtp ^ptTdtiiwi di*ii- AiH $' 
podagr & hVdling pn ordei $3 fot Air or COP ArUK>ra T«<ldlr^t^ 
Add liM 

CAP EltKttim i^lh^H-loc'irft •^ Surtf? TiH-mft V *7|5 »<rCi ?>»>4>t> 




^# SOFTWARE 



'CAMMin sarrvAiui h 



Yes! Quality Software for the TRS-80 is now 
written & svailBble. BCC i§ pleased to be able to 
present some very fine software now with even 
more available in the very near future. Also we 
develop custom designed software for your 
every need. Write us for a FREE price quote. 

ItRS-BO is I Iradf uik ai :hf lUdlo Shick Dlv. o! ludy Ccrn. 

vO;?^ For Software Think BCC -===:© 

O MSil BSSO 80 ^n I (Kcqulicii iKt I, i drivpil SM.95 

NOD lirsrqulm iSK h i ilTivFsM L'4 .1^ 



A KAKDOH (ktCESS piagll 
hivF DiinatandlnK blHi 



n 1 1 n 1 1 pd numbr r 
ft. TtKl.y. Hit 
In llp-CEido iird 



qI cntrlfi. rlui 
jtl pvoplr whn 
r. EUCEILEKT! ! I 



oOilUClJVOry HQD H UEQUTSES I>BK i ^ drlvEit) . 

A ayitri foi tlic SOi. TTiim iratcii hdndlri .-vprytniii I" 



IK lot prlrv qiHIv. 
1 he hcatlTiH induitry. 



oVcndor )«d l ar^^u 

This proKraH kecpH Erack nf :■ 
dlrrcr arrFsn af rndpd Inl^m 
liatlQuI ottlCT f Irldl. 



igK i ; diiunl S39.95 

nllsitPil nunhci (h^O pTi disk) nf vtndo 

nn bv veT<J..T nimher. i hIbd pmlll Iiri: 



For Supplies Think BCC 



o Disks & Tapes 



b\ Inch dlikcltrs 3H Brand Sb^.^S (10 in plai. rair) 

i>T.d Sbi.li iBni nf ID) ^li"Verb«l I™ SIS.'S IBu. of LO) 

' Cjaamn Very Hl»b QuaUiy Slt/doi CZD'n. ADD 'fi STAC aiickibli [iiacttF 

holdira, EncYi holda » caai«[Lea. n.1.4 



4D02C9 


62498 


PET 




4[:'93[3 


62580 BUW 


PVSH 


BC ,.nJPS[^B?Tlf£^£HlER 


4t*£5 


82518 


F^SH 


H ..fLSO PUTS i^i BET, COPW 


4D95F:. 


B2520 


FUffl 


flF 


^m-^m 


825^ 


LO 


B,eEW 


4i:«8 2180K 


92^16 


LO 


H,9008H 


4We2E 


82559 [.5 


cec 


n. 


4[)eC7C 


82568 


LP 


fi.H 


■toet'BS 


62^.78 


9? 


L 


4i>eE jeFE 


02588 


JR 


fiZ,L5 


4Die leFb 


82598 


CJTG 


L6 


4Ci2Fl 


82686 


POP 


flF 


4013 a 


82618 


F^ 


ft 


4014 CI 


82628 


POP 


EC 


4015 09 


92638 


RET 




4016]fBF3C 


02-646 H.M 


U 


A(3C3FH);Bll«S*tf£N LORDING 


4013 E8fi 


826^ 


j^ 


prfl 


4tlB323F3: 


82666 


LL' 


!3C3FH).fl 


4M£C9 


826?^ 


RET 




4taFD5 


82686 *IIN 


F^5H 


DE 


4t-'2fi C538fl 


82696 


u^L 


IlflJT -PFTLWe '^J KfiKm) ItflfT 


4L!£. E7 


327* 


Of 


P ;]ffliT Off IN fl REGISTER 


+„'i4 ^fi 


82-718 


Jf' 


L f^BlHn 


■«:<2ii Iri 


82728 


P(f 


OE 


4027 CS 


K73g 


PET 




€'28 2l4er 


82748 m) 


ID 


,1- ]j:46R. t;9LM ^J. ?T:C£ 


4tS 22646 


ism 


L[j 


■'imHh\L 


*i'?£ 21^40 


e2-"6>j 


Lt 


.HL-«ES5 


4i..:i a^ftiC' 


02778 


iH.L 


El^'W 


4l:l"4 aCEX 


^m 


1 r-. 


fl.TIBP 


4C']? 2:^'040 


K?^ 


ld 


■482^?.. H 


4l'3iaCS4Fl 


^8^ 


L^' 


HLfE56 


4i.'3i! c^w;^ 


KaS 


jLl 


m, 


4[:4fl ^1*31' 


82'g2H 


Li-' 


\L^:m 


4[:'4 i 222m 


HKJS 


LO 


•.4KW\.tt 


^i'^ 21E24H 


EM 


LO 


fLfEST 


4i>t3 CSBHT' 


92'SS 


DLL 


EU.>I 


4t'4C 214B1D 


92366 


LI' 


H.3WBH 


4£'4f 22294B 


82878 


il' 


(4e^;,H 


4D52 21F64a 


82338 


LD 


t^itss 


4tf.5 <XfM- 


02896 


CflLL 


31^:1! 


4L'58 21382D 


82^ 


U") 


tL~<!)m 


«>S222We 


Esie 


LO' 


(4829H).H 


405 218846 


82928 


LO 


HL.fES9 


40610*840 


825j« 


-cai 


a™ 


41-64 03 


82948 


RET 




41*65-9688 


829!8 TffPI' 


LO 


B.- 88H ; RSSETRE Fill ML^ FRW TFfE 


4067 llftffi 


62966 Li 


ij-i 


C£.8080H 


4CW^CD7^ 


82976 


mi 


BIft 


4LtO IffS 


829&6 


DJNZ 


Ll 


4['6FC5 


82998 


RET 




4£'70C5 


83688 BIN 


Pv'SH 


EC 


4[:'71F5 


83818 


PUSH 


ff 


4072 IE 


0"!82eL2 


DEC 


W :TItfi]lp^ MITIf£ 



^•7T%- 





TR5-H' Hagiilarfld Trsdamark ol Tandy Corp. 



3 FEET BY 2 FEET 

GIANT! - VIDEO SCRE 
DISPLAY WORKSHEET 

PRINTED ON ENAMEL STOCK ANO THEN VARNISHED SO IT IS WASHABLE 
—No more looking in Level II Manual tor Video Layout. 

A MUST FOR SERIOUS PROGRAMERS! p'" i^ '■»*■■• 

business 





CHECK WRITER! 



■'•Oven 



* TRS-80- 32K - 2 Disk Drives 

(No Printer Required) 

* 8 Accounts Per Clieck 

* Balances Ctieck Book - Keeps 

Current Balance 



* LIST OUT Checks. Accounts 

or Deposits (To Screen or Printer) 

* 100 Accounts 

* Complete Edit Routines 

plus 1.50 Postage 



GOLF HANDICAPPER! 



Sorts all Members by Name, lists Handicap, g'^ ^'Cfffa 

Number ol Games Played. ■'Ol*^ 

Latest Date Played ^^f) 

...A MUST FDR ^** ^ ««^ 

TOURNAMENT PLAY! 924.99 

TE DOCUMENTATION!!! """' '" '"^'^^^ 



CASH REGISTER 

48K - 4 Disk Drive 

Handles Casti Sale, 

Ctiarge Sale. Deducts from 

Inventory. Post to Charge 

Accounts - Gives Receipt. 

Prints 2 Line Message at 

Bottom of Receipt. 



TRS-80' 32K - 1 Disk Drive ■■ Printer i 

100 Members 

Figures Golf Handicaps by USGA 

(USGA Approved Method) 
Prints Handicap Card tor Each Member 



COMPLI 




masier charge 



MICON MICRO SYSTEMS 
P.O. Box 360 
Azie, Taxas 76020 
Ph. 817 444-1719 ext. 2 



^212 



All Texas Residents 
add 57o Sales Tax 



CRISS-CROSS 

48K - 4 Disk Drive 

Total 5400 Names. Address 

Phone Numbers - Puts in 

Phone Number Order. 



COMING SOON!! 

MAILING LABEL PUUEII 

[■rtH U*«tlll| 1 lH|] 

HOLE PUNCH FOR IWHWG 
CMVHTER UU2MS 



a 



99 



HISPED 

TAPE OPERATION 

A NEW SOFTWARE 
PROGRAM 

for the TRS-80™ 



•Seven speed ranges 

•Saves, Verifys and loads array data or 

programs (BASIC of SYSTEM) 
•Can transfer array data to tape up to 30 

limes faster than normal operation using 

PRINT# 
•Printer control features — Auto carriage 

return, line spacing, page spacing, screen 

image 

Write for full specifications or send 
$24.95 ick or mo) + $1.00 P/H (Calif, 
residents add 6% sales tax) 



PALOMAR 
SOFTWARE 

170 S. Palomar Dr. 
Redwood City, Ca. 94062 



QUICKSei 

GET YOUR WARP SPEED UP 




"TRS-80 It ■ ragialcrwl tradamtrti of TANDY CORP." 



FOR REALLY FAST TRS-80* 

GRAPHICS 

• A caasetta SOFTWARE addition to your 
TRS-60* Iwel II BASIC. 

• Lata you draw graphics with your computer 
ttM lame way you draw on paper. 

• Ail BASIC commarxla worti normally. 

• Draw shapes, large alphabetical characters, 
ale. ten times taster, more easily and using less 
memory then level II. 

• SETS orte graphic spot at a time. 

• Does not use strings or POKE. 

• Paint your TV screen white In 4.S seconds 
(TRS-M takes 45 seconds). 

e Draw the starship ENTERPRISE, above, begin- 
ntr>g at any point on (tie screen. In 0.3 secorxjs 
(TR&40 takes 4 seconds and uses twice as 
much memory). 

• No effect on your warranty. 

UUINKING CURSOR 

• Play this cassette program Into your TRS-80' 
ar>d the cursor starts winking. 

• II keeps on winklrtg until you turn ItM machine 
of1(nolaftect«]by NEW). 

IQS-t QUICKSET oncasMtte $7.95( 

WC-1 WINKING CURSOR on cassette S4.95 

QW'1 Botti on one caaseHe S9.95 i 

\ Add 11 .00 per order handling charge. 

{PA resklonts— add 6% tax) 

JMSCorp 

P.O. Box 18083 Pmrixjrgh. PA. 15236i 

(412)855-7017 



^2*9 



GIN! 

YOUR TRS-80 CAN BE 
A TOUCH OPPONENT 

CIN RUMMY 2.0 plays ascrong game, good 

enough to challenge an expert player 
Plays a full regulation game.keeps score to 
game level, allows rearrangement of 
player's hand, and changes strategy to 
counter Irs opponent's play Hours of good 
card playing, a fascinating program, one 
you'll enioy playing against and trying to 
beat MCR-1 iia.95 

CHECKBOOK PLUS solves the problem of 
monthly bank statement reconciliation. 
No cumbersome tape record keeping. Just 
do your checkbook once a month and let 
Checkbook Plus handle all the details and 
find the errors. MCB-l $9 95 

CALCULATOR PLUS is an onscreenor print- 
ing caicuiaror, with chain and mixed calcu- 
lations, memories for answer storage or 
calculations with constants item count 
and on-screen or printed review of long 
addand-subtract operations. Optional 
dollar format. mpc-i S9 95 

CHECKBOOK PLUS and CALCULATOR PLUS 

both on one cassette. MC-2 $1^95 

THE LrSTMAKER Powerful, versatile pro 
gram allows entry of 400 names with 
codes in 16K. Lists by code on-screen or to 
printer, sorts, provides editing of name or 
code, dumping, toadlng lists. Ideal for clubs, 
organizations, small businesses, Individuals. 
MLM-1 $9.95 

MANHATTAN SOFTWARE, Inc 

P.O. Box 5300 Grand Central Station 

New York City, New York 10017 



•' fi»aOaf Senice — see page 1 62 
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LTILITY 



Why POKE your screen onto the line printer 
when you can use this flexible routine? 



LP VI DEO 



David E. Powers 

10 Wilben Ct. 

New Hyde Park, NY 11040 



Often I want hard copy of 
everything on my TRS-80 
video screen. A favorite method 
to print out the TRS-80 display is 
to POKE the printer driver ad- 
dress into the video control 
block in dedicated RAM (POKE 
16414, 141: POKE 16415, 5). 
Thereafter every PRINT com- 
mand will act as an LPRINT. 

The trick is clever but very lim- 
iting. While It is in place, the 
CRT is inactive, the keyboard is 
tied to the line printer (you won't 
see what you are typing until 
you press ENTER) and output re- 
quired on the screen will be sent 
only to the printer. The POKE 
routine and the one to cancel it 
(POKE 16414,88: POKE 16415, 4} 
are second-best techniques. 

What's LPVIDEO 

LPVIDEO (line print video), 
presented here in two versions, 
is a generalized subroutine to 
produce hard copy of everything 
on the TRS-80 screen, without 
interrupting the video display or 
compromising readability of key- 
board input. Both versions pro- 
duce identical machine lan- 
guage software which may be 



N22B 

8BZ3I 
KM 

mx 

M2GS 

mm 



FFK 



VM 
»E8 



ems 
maa 
ma 
mm 
■oa 
wa 
wm 

a8398 



FF14 



FFU CSSFF 
FFIS 7E 

FFU sssn 

FFU 21 
Ff IE K 
FFIF 148 

FF21 B9 



ffH OiWT 
FTZ7 JOD 

FFZ9 32Eaj7 
FF2C 84 
Ff2D 3E18 



Listing 1 
rmasm to niNT nc aMTDrrs cf nc video sosn to the iiicmHm 

PmGRfVI IS HRITTEN FCR TKS-BB 4%. USING TtSOOS Z 2 

TO mum for hk svstens, fll wasssEs beqimiiic "ff- shquu) be re*ittoi 

TO BEGIN ■» ' 
to REWm FOR Ift SVSIOe. ni fOJKSStS BEGIIMIIK *FF> 9CUii Be RBCITTD* 
TO BEGIN -TF ■ 



CDC BFFS04 .TSMTQi PDIMT IS FFBCH. KCim. GS2%, 

FOR Tff 4« VEESIW 

VIDEO EQu icam iSiFRTiHc fcocEss fob VtOCO CNORV. 

LPfDM) EOJ mm iiltt PKIHTIR PDOOESS. 



IMU ; 
M3B ; 

mta . 
men m¥»^ 

FFBCS S»45l 

FFK ES M46e 

FFBF 21BiX 8B«?e 

mm . 
FF12 tern mn 

BS3M . 

easu i 
msa. 



PUSH 

Ptl94 

L£ 
LD 



«Sn LUI* LD 



BBaSMOeVT 
BKIS 

mat 

BK38 

mm 

BtGSe 

ma% 

easn : 

mm ■ 

MTU , 
M7ZB : 

mm , 

8B74a , 

mrn 

WTM 

mm . 

HTBB 

mm 
neu : 



LO 

LB 

INC 

INC 

LC 

CP 



CfU 
LD 

LD 
INC 
ID 



»lTiai2HTICM SEOlfNCE 



* 
K 
H. 

M.. VIDEO 



.PROaVn USES fF.BC fW DC REGISTtR MltS 

, T>C)CFK. IT IS ICCESSffiV TO PRESKW TtC HVIKHBIT 

: REGISTER PDIR H Hia BE USED « R POIHTER TO 

VIDEO SCSEEH LOCftTinS 

, INITIALIZE DEGlSTQi B TO COITT MJCER GF LINES TfC PTODfW 

WS CGPIEC FIW VIDEO TO T« LIC PfilKTER 



THIS SEaiOH CF CODE LOms Fl DIE OF VIDEO IKTO LIK PRIKTER 

CO . lNITin.12 REGISTER C TO COUNT ItKES OF OfmCTERS 

TIC mom HRS CGPIED FSdl R LIIE TO TIE L? OfFER 
LllE 5n IS ItC STfBT OF T>E LIIE LOfClIC KirTIIE 

CJEnj* -CBU. flOUTIIC TO OCCK IF LP IS HEBOV TO ttttlVE OflTfl 

fl.(H.) ,011 RETUW FOTI OBtLP. LOW BVTE FWH VIDEO TO R IBJISTa 

(LPHOK.fl .TTO LOFD R lEGISTER INTO T>E LP BUFFER 

* ,SET H POINTER TO ItXT VIDEO BVTL 

C iWf T)C COinEK 

R,4W ;OeO( TO SEE IF 4* CDECIIH H) CHWCTEJS mi 

BEEN LOfttO INTO TW LP BUFFER (1 E. , FUL VIDEO LI*) 

C xBV COWWING T>€ COMT TO 4eH 

KLIKTWT .IF WI. Tl« BET T* ICXT BVTL OTICHtlSE F(U TWOUGH 



THIS SKTIOM OF COOE PRUfTS R FOi LIPt 



oecLP 

R.BDN 



(LPfUKD.R 



FF2F n 


aM2B 


CP 


B 


FFMJK 


BM9 


JB 


NZ.LDL1IC 


FFSEi 


saw EXIT 


PIP 


^ 


FFU CI 


flBQ5i 


PfP 


ec 


FF14 Fl 


fl^^m 


POP 


BF 


FF35CS 


Bun 


RET 





,0U BDUTite TO OETEWl* LI* PSilfTB R£«)I«SS 

.ON RETIM FBOH OEKLP, LOW P REGISTES UlTH 

RSCIl CHSIRGE RETUM 

,SEII) CffSlRQE RETUM TO DIE PRIKTEX 

;BIIP TIE LIK COMTOI. 

.oca TO SEE IF UH (KCIIH. U) LIICS HFNE 

BEEN PCllfTEEl (IE. R FtU- SCIEEII) 

. IF Fill SCSEEM M)T SCT PRINTED. GET lEXT LIC 
,OT>€niSL RESTORE T>C ENVIftWerT 



.RETUSI TO CniING FROOiPn 
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IMN 








MM 








MM 








Hsa 




THIS SBTI« V CnC ocas FOB FBIKTEB BBCIICSS. 




NKn 






FFJ6 »S37 


MM QdO? 


Lfi fLILFfCttl) iPUKZ FRIKTDt 5Tim£ IN TtC fl aEOISTDL 


FFB C87F 


MSM 


■IT 7.11 MS FKWTBIKIiV? 


FFB C8 


mm 


CT Z >1F SO. K1UM 


FHC CSff 


msJ* 


■IT &R .IS KBOBt U LUE WT N9Na? 


FF5 28B 


mm 


Ji Z.DgMJI MF SI JUT TDKSK niTtlC. 


ff#C877 


N99« 


■IT i,R .isnumaoF Liir> 


FF« V2 


kUM 
HMI . 

■10; 

•in 1 

■UN; 


Ji Loeaf I IF HOT. cwot mvTBt snms arm. cwv. 




■uea , 


THIS SEniOl IF CODE LOK MB FSIMS nviSOBV OF PtUTIER STRTW 




■UM; 




FF44 219Vf 


■WUVRW 


Ul ILI6SB2 : IF flUffB CFF Lilt M. miVTS TO STMT nOKSG 




•LIM. 


IF fCVISORVKUn 


Ff 47 1N3 


■UN 


X D9Uh' ;T)E1I JUF TO DI9im ZaHH 


FF4) ZUIFF 


mmwmLS 


L£ ICIBSGl . IF nilMTIK Dim£D. M. niHTS TD STRRT KOESS 




■Ilia , 


OF fBVISMV IES9K 


FCH 


MIN DSPUW 


FIEH K .XT tP TD Cai TW L£«L1 CST DI9UV VUTIK 


FF«nE3 


M1N 


Fin IV 


FT* R 


iUNUIP 


ui A (iL) iPtn im Fm lEun ihto n miSTOt 


Fra CDIIM 


MIN 


□U. IW .CIU. I£va2 M9UIV lOfTlIC 


m3 n 


M1M 


IK M. .UP KSSRC POmEK 


m* vm 


■un 


l£ fll J SET IT TO OCX FOR DC OF CSSnt 


Fmc 


«1M 


OP (*) , IS If? 


FTV 3Vt 


HIN 


JI NLLIIF , IF KIT, lET CXT WTL 


FFSREl 


turn 


POP IV iflT BC CF KSSML KSTME IV K DE 


FFSM 


«7ia 


POP K 


rnczitVF 


ta» 


Lft ICEXIT ;ZTV FCH VTUH TO ClUIIC naSM 


FFT D 


«» 


a (SP).w. 


FFCa C9 


B124a 


KT iMK TO EXIT FOB FIMRL KTIHL 




B123« 








■IMS 








■un 








•12M 








iUN 




KSME MBI 




•UN 






FHi a 


iiiit lesu 


DEFH 'PSIIRER lOT WtH. OCO: PfPEB MO 9IITDI 


FFQ B 


FKI 49 


FFM« FFCS34 FFt(4S FFC7 3Z FUa FFC9« FF«« FF0 3 


4 FHca FHDs Fra« mrti Fm** fftiss fftize nTia FF74ii | 


FFT3 43 


FF7S « 


FF77 43 FF7I 43 FF79 4i FF?II N FFTi M FF7C 41 FF70 5» FFTt 


49 FF7FS FWa Fm41 FFU4E FFg344 TTM 2i FFES FFKS7 Fn749 | 


FFH M 


FFB 43 
HTN; 
■UN. 


FFM N FFH IE FFK M FFN a FFK a HIM ■ 


FFV ■ 


MTN 
MM; 

■on ; 
■ua . 


HFl • . TmiNRTOR, lIDianES EW (F KUIO. 


FFNH 


■uMfsas 


xB* 'niiinn hot w lik oek foo ti cnu. 


FF91 SS 


fne*s 


FF93 C FF94 M FFSQ 49 FFK 92 FF97 » FTM « Fm 4F FFM S 


4 FFM a FFK 4) FHD 4E FFX a FFIF 4C FFM 49 FFM 4E FFIC 43 FFfO 2E | 


FRM 21 


mo N 


FFK 43 FFfl74« FFWfi FFR943 FFMIN FFSa FFKN mn 


4F FFKSr FnF4S Fms Fm» FnZ« FFDS FFMa Fn9 4] Fn(41 1 


FTV 4Z 


FFM4C 
■14U; 
■149 . 


FFB94S FFMZ FFNa FFKa fTW N ti4a . 


FFK ■ 


•14N 

■14NJ 
■14N 1 
«4M ; 


DEFO ■ jTOMDnnS 


■Ml 


•i4n 


BO 


Mm Tom. EHOB 




UV FF« 






IG5B1 FFfil 






D9UH FF4C 






mSB FFN 






CmiN FF44 






DSfCU) FF49 






BIT FTO 






OeOP FFX 






HnWT FFU 






ULIIC FFH 






sTWT mc 






irnut 37Ee 






VIECO KM 






HEX MACHINE LINE 


ADDRESS CODE NUMBEfl LABEL OPERATION OPEnAN0(8) COMMENTS 


FF18 CD36FF 00600 NXTBYT CALL CHEKLP ;CALL ROUTINE . . . 


FF19 7E 


00610 LD A,(HU ;ON RETURN ... 


FF32 El 


00640 EXIT POP HL ;OTHERWlSE 






Example 1. Assembly Language Format. 



left In protected memory as a us- 
er service routine (USR) avail- 
able to any BASIC program. 
Printing the entire CRT screen 
becomes as easy as selectively 
catling the USR from a BASIC 
program. 

Listing 1 Is an assembly lan- 
guage program In Zilog Z-80 
mnemonics. Don't be threat- 
ened If assembly language is 
new to you; this article steps 
through the listing slowly. In ad- 
dition to learning atMUt asserrv 
biy language programming, 
you'll acquire a very useful sut>- 
routine. Listing 2 produces the 
same result as Listing 1, but 
uses BASIC to POKE instruc- 
tions Into memory. It's an easy 
way to get LPV1DE0 running so 
you can appreciate how well ma- 
chine language works. 

Program Theory and Operation 

The assembly language pra 
gram (Listing 1) was produced 
using the TRS-80 Editor/Assem- 
bler. Even it you don't have an 
Editor/ Assembler, you can still 
load the program through BA- 
SIC, or with T-BUG (a Radio 
Shack programming and debug- 
ging package) or, If you are us- 
ing a disk-oriented system, with 
the TRSDOS DEBUG com- 
mands. 

Listing 1 Is in seven-column 
format (see Example 1). Column 
three, the only unbroken col- 
umn, Is a series of line numbers. 
Column four contains optional 
labels, as In line 600, labeled 
NXTBYT. Rather than specify an 
address as hexadecimal FF16, 
for example, I can refer to that 
address by the arbitrary label, 
NXTBYT. 

This is particularly useful, as 
the address FF16H was deter- 
mined after I wrote the program, 
when the assembler worked on 
the source code (In columns five 
and six) to develop column one 
(the RAM hexadecimal ad- 
dresses) and column two (the 
machine language object code). 
Column two contains the actual 
program. Everything else Is sup- 
porting material. 

LPVIDEO begins with the de- 
finition of its first memory loca- 
tion (FFOCH, decimal 65292, at 

line 350) and the assignment of 
values to the labels VIDEO and 
LPADDfl. VIDEO, set at 3CO0H, 
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INTERNATIONAL 
ELECTRONICS TOUR 

VISITING FOUR ELECTRONICS SHOWS 

in 

KOREA, JAPAN, TAIWAN & HONG KONG 

October 8-22, 1980 

***AEr Transportation Via Japan & Northwest Air- 
lines. 

"■Participants May Return to the U.S. Individually 
Within 35 Days From the Date of Departure. 

* * 'First Class Hotel Accommodations. 
•••Daily Show Transportation — To and From 

Hotels. 

* * 'Overseas Co-Host: Electronics Industry Assn. of 

Each Country. 

* * 'Arrangements For Group and Individual 

Business Meetings. 

* * ' Business Briefings by Local Governments, 

Chamber of Commerce, and U.S. Embassy Com- 
mercial Officers. 
•••Price: $2020.00 Including All U.S. and Foreign 
Taxes. 

As described by Wayne Green in January 1 980 Microcomputing 
Editorial 

Write for information about Electronics Tour To Far East 
MARGOEVAN5 Commerce Tours International, Inc. 
870 Market Street, Suite 742-744 
San Francisco. CA 94102 



^2sa 



When you've 

got something 

to say to a 

TRS-80" 




you can say it best 

with Scott's VET/1 Voice Entry Terminal 

Now. enjoy your TRS'BO more with voice enii v w, i,«^ii 
pmgrams or Raines Solid-slate reliability, easy to use. 
Kay features include: 

■ Performance comparable to systems costing $10,000 
or more — a\ hobbyist prices 

■ High accuracy, fast recognition 

■ Supplied with demo programs and software tools 

■ Connects directly to stTaen printHr lO port 

■ Simple to program — only Urvel II BASIC required 

Make your computer mnre productive and enjoyable! 
For details, cat! 81 7'3871054 or write: 



INSTRUM6NTS 
8l5f«>«inElm • Ovmon. Tanas 76201 



mtm^ntttmrm^i 



is the address of the first byte of 
the CRT memory. 

The TRS-80 is memory- 
mapped. Frequently input/out- 
put data are channeled through 
RAM addresses rather than 
through the 256 ports of the Z 80 
microprocessor. The display oc- 
cupies 1024 bytes from 3C00H 
to 3FFFH (decimal 15360 to 
16383). LPAODR stands for 
37E8H (decimal 14312). the loca- 
tion in RAM at which software 



addresses the Centronics paral- 
lel port, used by most Radio 
Shack printers. 

The remainder of LPVIDEO 
may be regarded as six modules 
(see Table 1). The initialization 
sequence preserves the data in 
register pairs AF, BC and HL. 
Register pair HL, which will be 
used as a pointer to successive 
screen locations, is loaded with 
the starting address of the video 
memory. 



Listing 2 



1 REM ♦»♦ Bft51C PROGRAM TO PCIKE LFVICEO INTO HIGH MEtlOftV 

2 REM *•* 48K DISK VERSION 

2 REM •** SEE FCCOMPhMVTMG HRTICLE FOR MOOlFlCflTION ItTHlLS FOR 
SMflLLER SVSTEMS RND NON-DISK SVSTEMS 

4 ' 

5 - 

6 POKE 16553,255 'CORRECTION FOR ERROR IN SOME LEVEL2 CHIPS 

7 ' 



IB REM **♦ INITIRLIZflTIOH '^QUEMCE 

^0 [>flTfi 245. 197. 229. ~S2. 0. 66. t. 

2& ' 

4d • 

50 

60 REM ••♦ LOAD LINE OF VIOEO INTO LP BUFFER 

79 DrtTH 14. 0, 205 

8C WlTfl 54. 255 MODIFV THIS LINE. IF NECESSfiRV. flCCORDING TO 

DIRECTIONS 
96 DflTft 126. 58- 232- 55. 35- 12. 62. 64. 1S5. 22. 242 

i0e - 
iia • 

120 ' 

130 REM -** PRINT LINE 

140 DATA 205 

150 DflTft 54. 255 HODIFV THIS LINE. IF NECESSflftV, ftCCORDING TO 

DIRECTIONS 
160 DATS 62. 13. 50. 232. 55, 4. 62. 16. 184. 32. 226. 225. 

191. 241. 201 
170 ■ 
188 - 
190 ■ 

200 REH *•• CfCCK FOR PRINTER READINESS 
210 DHTfl 58. 232. 55. 203. 127. 200. 203, 111. 40. 9, 203. 

119, 40. 242 
220 ' 
230 ' 
240 • 

250 REM ••+ LOflO AND PRINT ftOVISORV OF LP STATUS 
260 DATA 33 
270 DflTfl 144. 255 'MOOIFV THIS LINE. IF NECESSflRV, ftCCORIDNG TO 

DIRECTIONS 
280 DATA 24. 3. 33 
290 DATA 97. 255 

DIRECTIONS 
300 DATA 213. 253. 
246. 253. 
31fl DATA 50, 253 

DIRECTIONS 
320 DATA 227. 281 
330 - 
340 
350 • 

360 REM ••* MESSAGES 
370 DATA 80, 82. 
69, 65, 

380 ofiTfi se. 

84. 

390 DATA 80. 

78. 
400 DATA -iZ. 80. 

76. 69. 
416 ■ 
420 
430 
440 FOR i;i= -244 TO -f.6 

ACCORDING TO ACC0MPAMVIt4G DIRECTIONS 
45e READ ^y. 

4&e pl*;e va- b>: 

A7f> NE\T 



MODIFV THIS LINE. IF NECE5SARV. ACCORDING TO 

229. 126. 205. 51, 0. 35. 62. 0. 190. 32, 

22^. 209. 33 

MOOIFV THIS LINE. IF NECESSflRV, ACCORDING TO 



73. 78. 

68. 89, 

65, 80. 69. 

67. 72. 46. 

73. 78. 

76. 73- 

79. 87. 

46. 32, 



82. 

32. 



84, 
46, 
32. 
32. 
84. 
78. 
69, 
32. 



69, 
32. 
22. 
52. 
69- 
69. 
82. 
32, 



82. 
■?2, 

65. 

32. 
32. 
46, 
32. 




32. 
67. 
78. 



32. 
32. 
79. 



78, 79. 
72. 69. 
68. 32. 



84, 
67. 
83. 



82, 
32 
73, 



78. 79. 

32. 67. 
82. 32, 67. 



84, 32. 
72. 69- 



73. 
67. 
65, 66. 



75 



MODIFV THIS LINE. IF HECEESfftV. 
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CHEKLP, the subroutine be- 
ginning at line 940, examines 
the printer's status. If the print- 
er is ready the subroutine exe- 
cutes a return to the calling lo- 
cation. LPADDR contains SDH 
(decimal 93) when the printer is 
ready. The only other possible 
data at LPADDR are FFH (deci- 
mal 255) if the printer is not on 
line (e.g., power off), DFH (deci- 
mal 223) if it is on line but dis- 
abled (e.g., out of paper), or BFH 
(decimal 191) if it is unable to re- 
ceive data because it is printing. 

Is th« Prtntar Ready 

Bit test operations determine 
which printer condition is true. 
Bit tests were chosen rather 
than compares because they 
save program space by minimiz- 
ing loads and register usage 
and by diminishing the numt>er 
of pushes and pops to and from 
the stack. The bits of each byte 
are numbered through 7, from 
right to left, corresponding to 
the power of two represented by 
that bit. Accordingly, printer 
condition reports may be ex- 
pressed as in Example 2. 

The instruction at line 940 



loads LPADDR data Into the A 
register. Bit 7 is (reset) if and 
only if the printer is ready. At 
line 950 we test for readiness. 
Line 960 is a return on zero; if bit 
7 Is reset, control returns to the 
calling address. If bit 7 Is 1 (set) 
the program continues with the 
next instruction, testing bit 5 of 
the datum at LPADDR. Bit 5 is 
if and only if the printer is on line 
but disabled. 

If the printer Is disabled the 
program executes a jump to 
DSABLD (line 1100), which dis- 
plays a status advisory. If the 
printer is enabted but otherwise 
unready, the subroutine tests bit 
6. which is set if the printer is 
disabled (already eliminated) or 
off line. 

If bit 6 is set, the program 
jumps to OFFLIN (line 1070) to 
print another message. If no 
jump is executed, the program 
assumes that the printer was 
unready because it was printing. 
The program returns to CHEKLP 
and repeats the loop until It is 
exited by printer availability, dis- 
ability or off tine status. 

When the printer Is ready, the 
loading module (LDLINE, begin- 





READY 




decimal 63 


3FH 


Dmary 00111111 






PniNTING 


decimal 191 


BFH 


bin 


ary 10111111 






DISABLED 


decimal 223 


DFH 


binary 11011111 






OFF LINE 


decimal 255 


FFH 


binary 


1111111 








Example 2. Printer Condition Report. 
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=> 


52 


20 


4F 


52 


2e 43 


41 


42 


4C 


45 


2E 


20 


26 20 


66130 




Fr 


FF 


FF FF FF FF 


F*^ 


FF 


FF 


FF 


FF 


FF 


FP FF FF FF 




FFCW 


-> 


FF 


FF 


FF 


FF 


FF FF 


FF 


FF 


FF 


FF 


FF 


FF 


FF FF 


FF FF 


FFEe 


-> 


FF 


FF 


FF 


FF 


FF FF 


FF 


FF 


FF 


FF 


FF 


FF 


FF FF 


FF FF 


FFFB 


= > 


FF 


FF 


FF 


FF 


FF FF 


FF 


FF 


FF 


FF 


FF 


FF 


FF FF 


FF FF 






Example 3. 


Memory Dump of LPVIDEO. 




STARTINQ 


STARTINQ 










MODULE 






ADDflESS 




LINE 










FUNCTION 






FFOC 






00440 




INITIALIZATION SEQUENCE 






FF14 






00570 




LOAD VIDEO LINE TO PRINTER BUFFER 


FF24 






00750 




PRINT CONTENTS OF PRINTER BUFFER 


FF36 






00940 




SUBROUTINE CHECK FOR PRINTER READINESS 


FF44 






01070 




PRINT ADVISORY ON PRINTER STATUS 


FF61 






01310 




MESSAGE AREA CONTAINS ASCII STRINGS 










Table 1. Program 


Modules 









• 



Ofsk Software I * 

from ELCOMPCO ^ 



I 



ClM* 1IW wh*l* n* Mtlli one eoMKaiM «r mIb N lor ■ 
nviMef ireMw kom b«M to hauc Mtd Myona. 

DOSOMD: 9«tDM>lMi«flHr»l»lolOO«C«<MtMntftal 
(M*». tlt*n III beck aM tet ttM Mnv«riw tfo 'I aN. 

COPYFILf ' f M mng\» OM Ut«n. Tnfllter« My Ills 
InMii one «ek to ancltiM (TRftDOl 3.2. 2 ) oflty) 

CUOITR. DOtCMO. AND COPYFILE 
MM 3 9m u»e >ic «. 



• 



t 



ftOXMP Dttn^t (efeeri frfMce Into baalc (lie of 
(Mini MMtaMnl* necroole prvMc* dMcUy bf typotg 
rwn. 

OArPANT: PhI iMnlwpy at ewMn flMptilM. Fw 

in Col linopriM**! 

DATMAMR CreotetfiakMeof boitciMoaWawoNia 
iNMo aon Modi •« oiaoMfV' Mor*a mmo a kaatc pnt^nm 
(«r peklng beck Into aatooty 

VIOUUP. ORFrnNT AMD OATIUKEM 
AM Mroa on Hfie tO-M. 



OAMIB 

WHICL Wart fueaamg oonw anift fraptiieo MM 
eowno 

HASTERMDr Nufntar (uoeaMf (oiMe wItt tropMca 

WNIlL AND MA8TERMO 
<1«K 13) On Up* IttM 



I 



H 



COD. 



I^Wi! 



• 



P.O. Box 6133, Albany. CA 94706 



WORD PROCESSING PRINTER 




IBM SELECTRIC TERMINAL 

^795.00 

TRS-80'DIRECT PARALLEL 



FUNCTIONALLY TESTED 

CABLES INCLUDED 

NO SOFTWARE REQUIRED 

OFF LINE TYPEWRITER 

DELIVERY STOCK TO 5 WKS 

PACKING AND HANDLING •25 

SHIPPING COLLECT 

CASHIER CHECK, MONEY ORDER 



RS232 SERIAL 
AND/OR . 
CENTRONICS 

TYPE 
PARAUa 
INTERFACE 

ONLY *345.'"' 




McClaIn & Associates. Inc. ^n 

S1Q4 East 6Sth Street 

Indianapolis. Indiana 46220 

(31 7) 842-0526 



' Rtadw Serv/ce — see pag* JS2 
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VERSION 

48K DISK 
48K NON DISK 
32K DISK 
32K NON DISK 
16K DISK 
16K NON DISK 



ORG 4 HEX TRANS 
ADDflESS 

OFFOCH 
0FF4CH 
OBFOCH 
0BF4CH 

7F0CH 

7F4CH 



DEC TRANS 
ADDRESS 

65292 

65356 
46906 
4S»72 
32524 
32566 



MEMORY 
SIZE? 

65291 
65355 
48907 
48971 
32523 
32567 



Table 2. Entry Points and Memory Allocation. 



LSB* OF 
ADDRESS 48K DISK 46K NON 32K DISK 32K NON 16K DISK ieK NON 



17 


36 


77 


36 


77 


36 


77 


IB 


FF 


FF 


BF 


BF 


7F 


7F 


25 


36 


77 


36 


77 


36 


77 


26 


FF 


FF 


BF 


BF 


7F 


7F 


45 


90 


D1 


90 


Dl 


90 


Dl 


46 


FF 


FF 


BF 


BF 


7F 


7F 


4A 


61 


A2 


61 


A2 


61 


A2 


4B 


FF 


FF 


BF 


BF 


7F 


7F 


5D 


32 


73 


32 


73 


32 


73 


5E 


FF 


FF 


BF 


BF 


7F 


7F 



'Denotas laaat itgnltlcanl byta 



Table 3. Machine Language Modifications. 



ning at 570) copies one screen 
line from the CRT memory to ttie 
printer buffer. 

Line 610 loads a byte from the 
video display, indicated by reg- 
ister HL, Into the A register 
which is written to LPADDR and 
sent lo the printer buffer by line 
620. HL is incremented to point 
to the next video byte. Register 
C is incremented and checked 
for 40H (decimal 64, the number 
of characters on each line). Until 
C contains 40H the program 
loops back to NXTBYT (line 600). 
When C contains 40H, control 
drops through to line 750. 

At line 750 the program enters 
the print module, which calls 
CHEKLP. If the printer Is ready, 
the A register is loaded with DH 
(decimal 13), an ASCII carriage 
return, which is sent to the print- 
er at line 780 and forces a print 
of the buffer contents. 

Register B, which counts 
lines, is incremented and 
checked for 10H (decimal 16). If 
B contains less than 10H the 
program has not examined 
every video line. Control then 
jumps to LDLINE, zeroing the C 
register, beginning a load of the 
next video line. If B contains 10H 
control passes to EXIT, which 
restores the environment and 
executes a return to the calling 
program. 

The section of code that out- 
puts printer advisories begins at 



line 1070. OFFLIN loads HL with 
the starting address of MSSG2 
(line 1390). DSABLD does the 
same for MSSG1 (line 1310). The 
program continues with DSPLAY 
(line 1120) which calls the Level 
II display routine at ROM ad- 
dress 33H. Each of the mes- 
sages is established in memory 
with the DEFM pseudo-opera- 
lion. DEFM is not a Z-60 opera- 
tion but an assembler instruc- 
tion to reserve a block of mem- 
ory for ASCII values of a mes- 
sage string. After each message 
is a 0, entered with the DEFB 
pseudo-op that defines a byte 
according to the programmer's 
wishes. The loop In DSPLAY re- 
peatedly calls the Level II dis- 
play routine until it encounters 
the terminator, an invalid 
ASCII code. 

A TRSDOS DEBUG dump of 
the memory area containing the 
complete machine language 
program is reproduced as Exam- 
ple 3. The enclosed section be- 



Listing 3 



468 CLS 

476 PRINT 9 128. "THE FOLLOWING" H'/. "SLI&E NUMBERS INCLUDE 

SCENES OF - S$ " " 
480 FOR ly.=l TO N*^ 

490 PRINT sny.<ny.>, 
see NEXT 

510 PRINT 

528 PRINT ■*<:R>EQUEST PHVSICftL DESCRIPTION. " 

5^8 PRINT "<5>ELECT NEW CRTEGORV " 

540 PRINT ■■':D>€LETE SLIDES FROM LIST '■ 

550 PRINT "<Fi>[>D SLIDES TO LIST " 

560 B»=!f«EV« IF flt="" THEN 560 

570 IF Fi»="P" THEN X=USR0<X> KM *••• SHIFT P 

380 IF fl*="R" THEN 1576 

590 IF R$="S" THEN 350 

see IF H*="D" THEN 7eee 
610 IF fl«-"fi" THEN 9eee 

620 GOTO 560 



ginning at FFOCH and ending at 
FFBEH is LPVIDEO. The dump 
should aid the reader in produc- 
ing LPVIDEO using T-BUG orthe 
DEBUG commands In TRSDOS. 

Calling the Subroutine 

LPVIDEO is useful when run- 
ning a BASIC program. The 
memory size inquiry of the BA- 
SIC initialization dialogue 
should be answered with a num- 
ber smaller than the transfer ad- 
dress (entry point) of LPVIDEO. 
Responses are suggested in 
Table 2. The standard transfer to 
LPVIDEO is by a USR call. 

Programs in disk BASIC (or 
G2's Level III by Microsoft) 
should include instructions 
such as DEFUSR0 = &HFF0C 
that defines user service routine 
as having a transfer address of 
FFOCH (decimal 65292). In Level 
II BASIC it is necessary to POKE 
the hexadecimal address into 
memory one byte at a time the 
least significant byte first— 12 
(OCH) into 408EH (decimal 16526) 
and 255 (FFH) into 408FH (deci- 
mal 16527). 

Disk BASIC and Level III call 
the subroutine with an instruc- 
tion like X = USR0(X), while Level 
II users should try X = USR(X). 
Processing Is branched to 



LPVIDEO. the screen Is printed 

(or the user is advised why it is 
not) and BASIC regains control 
of the program. 

Most of the BASIC software I 
write accepts keyt>oard input via 
the INKEYS statement, a tech- 
nique particularly suitable for 
entering LPVIDEO. A typical 
calling sequence, illustrated in 
Listing 3, is part of a hypotheti- 
cal BASIC program. 

Line 560 begins the input rou- 
tine. If the user types a shift P 
the BASIC program calls LPVID- 
EO. Since the subroutine re- 
turns control to line 580, the IN- 
KEYS routine is continued and 
awaits further user input. 

Modifications for 

Different TRS-80 Configurations 

LPVIDEO is written for a 
Model I disk-oriented TRS-80 
system with 48K of user RAM. It 
resides near the top of the 48K 
memory. The very top is not em- 
ployed as TRSDOS 2.2 uses the 
highest 64 bytes of memory 
when BASIC or BASICR is 
loaded. 

The program is easily modi- 
fied for other configurations and 
is adaptable to other computer 
systems. Use Table 2 to deter- 
mine origin addresses for pro- 



VERSION 




DATA ON LINE» 






LINE 440 




80 


150 


270 


290 


310 






46K DISK 


54,255 


54,255 


144,255 


97, 255 


50,255 


FOR 1% 


= - 244 TO - 66 


46KNON DISK 


119,255 


119,255 


209,255 


162,255 


15,256 


FOR 1% 


- -179 TO -1 


32 K DISK 


54,191 


54,191 


144,191 


97,191 


50,191 


F0RI% = 


-16628 TO -16450 


32K NON DISK 


119,191 


119,191 


209,191 


162,191 


15,191 


FORI% = 


-16563 TO - 16385 


16K DISK 


54,127 


54,127 


144,127 


97,127 


50,127 


FORI% 


= 32524 TO 32702 


16K NON DISK 


119,127 


119,127 


209,127 


162,127 


15,127 


FORI% 


= 32589 TO 32767 






Table 4. 


Modifications lo Listing 2 
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duclng LPVIDEO with an assem- 
bler program. Table 2 also pro- 
vides answers to the memory 
size Inquiry and addresses to be 
specified for a USR transfer. 

Table 3 lists the least signifi- 
cant bytes of RAM addresses 
and the data those addresses 
should contain for various con- 
figurations. The most signifi- 
cant byte for all 32K addresses 
isBF, for16K, 7F. 

Table 4 suggests modifica- 
tions of Listing 2. the BASIC pro- 
gram to POKE LPVIDEO into 



memory. Tables 2, 3 and 4 con- 
slderaTRSDOS2.1 system to be 
a non-disk system. 

Conclusion 

LPVIDEO Is a useful routine. 
Like every program, it can be 
changed or enlarged. A particu- 
larly enticing challenge is to 
write a patch to the TRS-80 key- 
tward scan so that It will look 
continuously for a shift P and 
execute LPVIDEO, regardless of 
what other task is being under- 
taken, much the same way that 



shift ® stops background 
tasks. 

The user may also want to 
modify the program so that It 
prints only up to the current cur- 
sor position. Working with 
LPVIDEO can give the novice as- 
sembly language programmer 
valuable experience using im- 
portant instructions and techni- 
ques. ■ 

Rafarencet 

William Barden, Jr. TRS-SO As 
sembfy Language Programming. 
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STYLE 



Why enter figures in 

decimal, wtien you can use tliese routines! 



Fractional Input 



David R. Cecil 
Dept of Mathematics 
Texas A & M University 
Kingsville TX 78363 



Would you like to be able to 
enter fractions such as 
-8/5.6 with the INPUT state- 
ment in BASIC? How about 
variable length nunneric data 
with one INPUT? 

If you've tried simultaneous 
equations, matrix-inversion 
problems or even sorting, then 
you know how handy these two 
features would be. 

The programs given here 
allow fractions and/or variable 
length data streams. They are 



written for the TRS-80 Level II, 
but should work with any ex- 
tended BASIC having the string 
functions LEN, MID$, RIGHTS 
and VAL. 

If you are only going to input 
one number at a time and wish 
to be able to enter a fraction for 
your input, then see Program 1. 
(More extensive REMARKS 
about Program 1 appear in Pro- 
gram 3 starting at line 1140.) 

To call Program 1 your main 
program will need the statement 
INPUT C$:GOSUB 2010. For ex- 
ample, Program 2displaysx and 
5x for user-chosen x's. 

To use Program 2 type RUN. 
When ? appears type in your nu- 
meric value, such as - 17/681 or 
12.3, and press the ENTER key. 
Use the BREAK key to terminate 
this program. 

If you want to enter more than 
one number per INPUT and also 
be able to enter fractions, then 



2000 REWTHE INPUT IS STHING C " 

2010 FOR J = 1 TO LEN(CS) 

2020IFMID»CS,J,1) =■■'•• THEN 2050 

2030 NEXT J 

2040 V = VAL(C$): GOTO 2060 

2045 REM-THE OUTPUT IS THE NUMBER V * 

2050 V = VAL(CS)ft/AL(RIGHTS(CS,LEN(CS)-J)) 

2060 RETURN 



Program 1. 



10 INPUT CJ.GOSUB 2010 
20 PRINT V, 5*V 
30 GOTO 10 



Program 2. 



take a look at Program 3. 

To use Program 3 type RUN 
1010. When the prompt ? of the 
INPUT statement appears, type 
the first entry followed by exact- 
ly one space, then the second 
entry, then one space, etc. (for 
example, -1163/416-5. 086B7/- 
9.1). Do not use commas to 
separate the data values or you 
will get the message ?EXTRA 
IGNORED. Don't put a space 
after the last number entered or 
between a negative sign and its 
value and do not put more than 
one space between numbers, or 
you will have some unwanted 



zeros in your output. You are 
permitted entries such as -3/4, 
3/-4 or even -3/-4 if you 
prefer that to 3/4. 

The dimension of the output 
matrix D given in line 1050 is the 
maximum. You may wish to use 
a smaller DIM size. 

Output matrix D is available 
for future use, other than tor just 
displaying its contents as is 
done in lines 1090-1110. If line 
1085 is changed to 1085 RE- 
TURN, then this program, like 
Program 1, would be nice to use 
with the INPUT statement. To 
utilize Program 3 as a subrou- 



1001 REM A PROGRAM TO INPUT FRACTIONS 

1002 REM 'or VARIABLE LENGTH NUMERIC DATa' 

1003 REM 'with the INPUT STATEMENT' 

1004 REM 'by DAVID R. CECIL' 
1010 CLEAR 1200: INPUT BS 
1020 LET B = 1 LET K = 1 

1025 REM -LINE 1030 ADDS A SPACE AT THE END* 

1026 REM 'of the INPUT STREAM * 
1030 AS = B$ + 'IB" 

1035 REM 'the OUTPUT IS THE MATRIX D. IT is' 

1036 REM 'dimensioned TO BE THE LENGTH OF STRING a' 
1040 Z = LEN(A$| 

1050 DIM D(Z) 

1055 REM 'check TO SEE IF STRING A HAS A SPACE" 

1056 REM '(A BLANK] AT POSITION l' 
1060 FOR I = 1 TOZ 

1070 IF MID$(A$,I,1) = -f THEN GOSUB 1130 
1080 NEXT I 

1085 REM 'output MATRIX D HAS SIZE K-1 WHERE* 

1086 REM 'k 1 IS THE NUMBER OF ITEMS ENTERED,' 

1087 REM 'display THE OUTPUT, ONE ITEM PER UNE" 
1090 FOR S = 1 TO Kl 

1100 PRINT D(S) 
1110 NEXT S 
1120 END 

1125 REM 'check TO SEE IF THE ENTRY BETWEEN TWO' 

1126 REM 'BLANKS HAS A DIVISION SYMBOL APPEARING" 
1130 CS = MID$(AS,B,I-B) 

1140 FOR J = 1 TOLEN(CS) 

1150 IF MIDt(CS,J,1) = ■■/■■THEN 1180 

1160 NEXT J 
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tine, use INPUT B$:GOSUB 1020 
in place of an INPUT statement. 

As an illustration, Program 4 
displays the numbers entered 
as decimals, followed by the 
original entry (whether frac- 
tional or not) and does a sort of 
numbers at the same time so 
that the results appear in as- 
cending order. 

To use Program 4 be sure Pro- 
gram 3 is still loaded. Then a] 
change line 1050 to read DIM D 
(Z), E$(Z); b) change line 1085 to 
read RETURN; and c) change 
line 1210 to read E${K) = C$: 
B = l-(-1:K = K-*-1. After 
these changes type RUN and in- 
put fractions or whatever 



numeric data desired when ? ap- 
pears. 

The division sign "/" in lines 
1150 and 1180 could be replaced 
by " + " if you will be entering 
numbers in a form such as 
2.7081 -t- 6.952. 

You might notice that Pro- 
gram 3 can be shortened from 
line 1150 to the end by inter- 
changing some lines and 
eliminating a GOTO. The for- 
mulation presented here was 
used so that omitting lines 1140 
through 1190{if your data has no 
fractions occurring but you 
want to input a stream of 
numbers with one INPUT) will 
have no effect on the rest of the 
program. ■ 



1170 GOTO 1200 

1175 REM 'assign THE RESULT OF THE DIVISION TO' 

1176 REM 'the OUTPUT D<K)' 

1180 D(K) = VAL(CSVVAL1RIGHTS(CJ,LEN(C$H)) 
1190 GOTO 1210 

1195 REM 'if /DOES NOT APPEAR THEN ASSIGN D(K)' 

1196 REM *T0 THE NUMBER APPEARING BETWEEN TWO BLANKS* 
1300 D(K) = VAL(C$) 

1210 B= I + 1: K = K + 1 
1220 RETURN 

Program 3. 

10 CLEAR 1200; INPUTBS; GOSUB 1020 

20FORS= 1 TO K-1; FOR J = 1 TO K-2 

30IFD(J)>D(J + 1) THEN 80 

40 NEXT J,S 

50 FOR S ^ 1T0 KI 

60 PRINT D(S), "ORIGINAL ENTRY = 16": EKS). NEXT S 

70 END 

80 A = P(J + 1): DtJ + 1) =D(J): D(J) = A 

90 8$ = EKJ + !)■ ERJ + 1) =. EKJ): E»J) = BS 

100 GOTO 40 

Program 4. 
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TRS-80 users 

Learn FORTH 

IiT>RTH is a tiAKlkucd hifth level language Ihal dramatically 

cuts program developmenl lime Ycxi can cipand the 

FORTH langiuge by defining new operations and dala types. 

FORTH pmgiamsaie compiled In reduce memory tpace and 

tpccd eieculion. 

tiny FORTH is a complete version of the powerful FORTH 

language tailored to the TRS-80. The ImyFORTH tysicm 

includes FORTH, a leil edilof . an assembler, graphics, and 

cassenc 1/0. 

Lorn FORTH on your own computet. The linyFORTH 

uscr'i manual ccnlams hundreds of examples to teach you 

FORTH in a hani^-on style 

(ia^FORTH for Ibk level II TRS-80: 

Cassette and full ikKumimialiun . .129.95 

Documenlaliim cmiy i 9 9S 

All urdeni aiC fully guaranteed. And SI. 50 for postage and 
handling Order with check, money order. Visa, or 
Mastcnharge 

Writt for a FREE book let deM;nbing FtMtTH. 



The Software Farm ^^os 

Boi 2J04 Drvt. A18 Rcdon, VA 22090 



BATTLE OF MIDWAY 

a realistic simulation of this WWII battle 

VOU can now recreate this air-sea 
battle by commanding the individual 
carriers and squadrons of fighters, dive 
bombers and torpedo bombers into 
action ! 

Level N 16K $9.95 

FOOTBALL 

• 9 offense and 6 defense plays 

• Fumbles, interceptions, time-outs, 
onside-kicks — all included! 

• Play against the computer or a live 
opponent 

Level II 16K $9.95 
All programs recorded on high quality 

cassettes. 
Send cheque or money order to: 
Computer Simulations Canada 
»144-3225 Uplands Dr. 
Ottawa, Ontario, Canada 
KIV 9V3 ^261 



/PG6D CONTROL 

for your 

TR/~80 

TRS-80 SPEED CONTROL 

Plans — very simple circuit 
allows wide range of control 
over speed of listing or run- 
ning programs. Connect to 
TRS-80 Port, or any Z-80, $15 
check to: Golden Circuits. P.O. 
Box 404, Golden, Co. 80401, 



GOLD6N CIRCUIT/ CO. 

PO BOX 404 ■^265 

GOLDEN. COLORADO 80401 



7 BIDAM \im Available ^ 
* For TRS-80 "* 



BBik ladnnl DirM Aeon Mdbod <BIDAM> is a disk 
access method designed lo simplify ptogramming of disk 
applications. leduce disk I/O uid space reqiurcmcnis and 
improve response lime, while majnliining a key-sequenced 
index to a dala file. BIUAM pcTrnils pit^iaintners to place 
emphasis on applications ruhcr than file accessing tech- 
niques, soning. searching and disk space management. 

BIDAM fuiKtions are performed by invoking basic sub- 
routines which include: key searching, changing, addition 
and deletion. Each subroutine returns a status code in- 
dicating the complelioii status of the requested function 
and a record number to enable direct lettievaj of any 
recotd on Rle wiih one (1) I/O operaiion. 

BIDAM ON DISKETTE WITH SAMPLE 
APPLICATION $79.00 

rRS-M 19 1 Irioamarh oi IKa n«io ShKi' Ovmo" al Ti-oiy Cwpwal-on 

Task Compitter Applications 

Dayton, Ohio PO Box 24001 
45424 
(513)233-2118 ^220 



(Accounting Computer Technology) 



ACT 

BILLPAYER 1 

For TRS BOTfiK Level II with line printer 

Automate your bill paying! 

• Prints your check automaticaUy 

• Prints a list of each day's checks 

(detail & total) 

• Built in "edit" and "void" check 

routines 

• Works with friction or line-fed 

printers 

• Holds up to 29 payees with or with- 

out descriptions and amounts 

• "Other" selection lets you enter 

any other payee you choose 

• Save time and have fun paying your 

bills (up to $9,999.99) 

• Recorded on cassette with printed 

simple instructions. 
JSfhfT (25% off — introductory 
offer) Send "89.75, check or 
money order, plus •2.75 postage 
& handling to ACT c/o J. Pate 

P.O. Box 435 
^ 260 McMinnville, OR 97128 
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UTILITY 



If you want to PEEK inside your 80, try this neat utility. 



MEMORY DUMP 



Allan S. Joffe W3KBM 
1005 Twining Road 
DresherPA 19025 



Every program starts with an 
idea or a premise. But only 
with some tenacity, does it de- 
velop into a finished product. 
The premise here is that by us- 
ing the foiiowing program frag- 
ment you can print the contents 
of memory. 



5 CLS 

10 FOHX = 0TO100 

20 PRINT PEEK(X); 

30 NEXT X 



Running this program, you 
wiii now see the contents of 
memory locationsOto lOOorthe 
first 101 memory iocations of 
your BASiC ROM. Remember, 



is a very real number. (This infor- 
mation Is in tfie memory map of 
your Level II book.) 

When printed the notation of 
the program is decimal. How- 
ever, to be truly useful, the print- 
out should be in hexadecimal 
form 

If you modified line 10 to read: 

10 FOR X = 0TO 3000 

the BASIC ROM contents will 
print out and you will find that 
the numbers (in decimal) run 
from to 255 with no number in 
excess of 255. In hex notation, 
255 (decimal) = FF. 

To represent the hexadecimal 
value of any memory cell we can 
make up a decimal to hexadeci- 
mal "converter." 

Hex Conversion 

Hex values for numerals to 
15 can be displayed by a single 



5 CLS 

10 FORX = 0TO255 

20 G = W1B 

30 B = G-INT(G) 

40 IF G - B>9 PRINT CHRS<(G - B) + 55); ELSE PRINT G - B; 

50 IF 16-B>9 PRINT CHRS«16-B) + 55); ELSE PRINT CHR$((ie<B) + 48): 

60 NEXTX 



Initial Program Listing 



character— through 9 and A 
through F— with the alphabeti- 
cal characters A through F used 
to represent the values 10 
through 15 in decimal. For the 
sake of display uniformity we 
will use two characters to repre- 
sent each value. To display this 
initial set of hex characters we 
will append a "leading 0" to 
each one: GO 07 09 OC OF etc. 
Any hex equivalent of a decimal 
value in excess of 15 is automat- 
ically two characters wide (in 
the range of to 255 decimal.) 

The base or radix of hex is 16. 
If we take any value in our con- 
sidered range of to 255 deci- 
mal and divide it by 16, we will 
get a whole number plus a re- 
mainder of so many sixteenths. 
Even if a number is divided by 



sixteen evenly, the result is still 
a whole number plus a remain- 
der of zero sixteenths. 

Now let us look at the MSB 
and LSB. In our two digit hex 
representation the leftmost 
character is the MSB (most sig- 
nificant bit). It will have the 
greatest value in determining 
the complete value of the num- 
ber. The righthand character is 
the LSB (least significant bit) of 
the pair and has the least value 
to add to the numerical value. 

Here is an example. Let us 
break the decimal 93 down into 
its component parts. The 9 is 
worth nine tens or 90 and is the 
MSB, for obviously its numerical 
worth is greater than that of the 
3 which is three ones and is the 
LSB. The sum of the MSB -t- the 



5 CLS 

6 INPUT START ADDRESS IN DECIMAL' ,S 
8 INPUT END ADDRESS IN DECIMAL', E 

10 F0RX = ST0E 

12 IF J = 16 THEN J =0 

13 IF J=OANDX>STHEN PRINT X - 1; PRINT CHRS(1 1); 
15 A = PEEK1X) 

20 G=A/16 

30 e = G-INT(Gl 

40 IF G - B>9 PRINT CHRJl(G - B) + 551;ELSE PRINT CHR»(G - B) 1 4S1; 

50 IF 16.B>9 PRINT CHR$((16.B) + 55):eLSE PRINT CHRW16.B) + 48): 

55 PRINT CHRJ(32); 

60 J=J + 1;NEXTX 

Finished Program: Decimal to hex memory dump 
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LSB represents the full numeri- 
cal value of this number. 

If we take the same numerical 
pair, 93, in hex, we can do the 
same thing, remembering that 
the MSB is worth the value of 
the digit multiplied by 16. 

The LSB is determined as in 
decimal with the exception that 
in decimal the greatest value of 
the LSB is nine, while in hex its 
greatest value is 15. or to be 
more precise, F. 

Thus, 93 in hex Is the sum of 
nine sixteens + three ones, 
which translates to 144 + 3 or 
147 in decimal notation. 

Determining Hex 

Now we are ready for the next 
step of the game plan. Divide the 
decimal 93 by 16. The answer is 
five + thirteen sixteenths. In 
this way we have determined 
that the MSB of this number is 5. 
The LSB is now multiplied by 16 
to turn it from a fraction into an 
integer, making it 13. Since we 
are now speaking in hex, 13 is 
annotated as D. Thus 93 in 
decimal is 50 in hex. 

Here now is what our program 
has to do: 

1. It has to take any decimal 
number from to 255 and divide 
it by 16. 

2. The program has to recognize 
the whole number and print it 
properly. That is it must print the 
number as letters A through F if 
the number is in excess of nine. 

3. The program must recognize 
the fractional remainder and 
multiply it by 16. Then it has to 
print it properly to the right of 
the first digit (again if this num- 
ber is largerthan nine, it is repre- 
sented by characters A through 
F. 

4. Finally, the program must rec- 
ognize the presence of a "single 
digit number" (numt>ers to 15 
decimal) and it must append a 
to the left of the digit (03.0D, 
etc.) 

First we must come up with a 
routine that will divide a number 
in the desired range (0 to 255) by 
sixteen and give a separate 
identity to the integer and the 
fractional portions of the an- 
swer. 

Take any mixed number our 
possible division could produce, 
for example 5-7/16. Separate 
and give an identity to the frac- 



tional remainder by using the 
INT function. If X = 5-7/16 then 
X-INT{X) would be the frac- 
tional remainder. 



5 CLS 

ID rNFVTX 

20 G = W16 

X B = G-INT(G):PRINTB 

40 GOTO 10 



The above program fragment 
has separated this fractional re- 
mainder and given it an identity 
B. 

It follows that if G represents 
the whole number plus the frac- 
tional remainder and B equals 



The value of G - B will range 
from to 15, as X ranges from 
to 255. The ASCII code values 
for numerals to 9 ranges from 
48 to 57. The ASCII code values 
for the letters A through F run 
from 65 to 70. In addition, the 
value of 16- B ranges from to 
15 as the fractional remainder 
ranges from 0/16 to 15/16. It you 
carefully examine the condi- 
tions set forth in lines 40 and 50 
you can see how the computer 
sorts out the given facts and 
prints the proper two characters 
in hex format for each decimal 
value of X that we Input. 



15 A ^ PEEK(X) REM this is a new line 

20 G-A/16 REM triisisoldline20mo(]ili«d 

Example 1 



12 IF J ^16 THEN J = REM this is a new hna 

13 IF J = THEN PRINT CHRJ(1 1|: REM this is a new line 

60 J = J*1NEXTX REM this is old iirw 60 modified 



Example 2: The Counter 



6 INPUT -START ADDRESS IN DECIMAL-;S REM new line 
8 INPUT "END ADDRESS IN DECIMAL':E REM new l.ne 

10 FOHXsSTOE REM changed line 10 



Example 3 



this fractional remainder, that 
G - B equals the whole number. 
Thus we have given the whole 
number a programmable identi- 
ty just as we did for the fraction 
B. 

We now have enough infor- 
mation trom these logically de- 
veloped facts along with the use 
of some string functions to con- 
struct an initial program. 

In line 10 we are Inputting our 
range of interest. The next two 
lines are the same with the ex- 
ception of line 30 where we had 
printed B. This is no longer of 
use as it was for demonstration 
only. 

Line 40 says in English: If the 
whole number portion of X is 
greater than nine print the ASCII 
character which is represented 
by the whole number + 55. If 
G - B is NOT greater than nine 
just print G - B. This line takes 
care of the MSB. 

Line 50 serves the same func- 
tion for the LSB. 



TTis Bug 

At this stage of the game we 
are very lucky not to have run in- 
to a gotchagotcha or bug as it is 
commonly called. Don't cheer 
just yet, for if you run the pro- 
gram it will fill your screen with 
the proper values, BUT the print- 
out looks funny. 

The numbers from to 159 
(decimal) will run together so 
that one pair is difficult to 
distinguish from another. The 
condition worsens for the 
numbers 160 to 255. 

We need to add one more line 
to the program. 

55 PRINT CHRS(32); 

This line tells the computer 
that each time it prints an LSB, it 
is to print a CHR$(32), or a blank 
space, before it processes the 
calculations for the next num- 
ber. 

Now that our program is in 
some sort of shape, though with 



a few formatting bugs (display 
format problems), let's add the 
necessary instructions to allow 
the program to dive into the 
memory locations and print the 
values in hex. To the existing 
program add the lines in Exam- 
ple 1. 

Line 15 uses the PEEK func- 
tion to examine the contents of 
the memory cell locations in line 
10. In our present instance this 
would be the first 256 locations 
of the BASIC ROM. If you had 
wanted to examine the contents 
of the video memory locations 
line 10 would read: 

10 FOR X = 15360 TO 16383 

The display format problem 
and its cause are clear enough. 
Because of the 64 characters 
per line limit the final two char- 
acter hex number of a line is 
split between the end of that line 
and the beginning of the next. 

The solution is to print no 
more than 16 sets of hex charac- 
ters per line. 

We can insert a counter into 
the program to add a carriage 
return after the sixteenth pair of 
characters on a line (Example 2). 

However, now when we run 
the program we find another 
problem— split lines. 

If you examine the print state- 
ments in the program you will 
see that all but the second half 
of line 40 use some form of 
CHR$ function. Let's change 
this to agree in format with the 
rest of the print statements: 

:ELSE PRINT CHR$((G-B| + 48); 

Now when you run the pro- 
gram there should be no prot)- 
lems with the display format. A 
good rule, as demonstrated by 
the built in "gotcha" is to be 
consistent with your formatting 
of print statements. Like every- 
thing in lite this may not be 
universal, but it is a good way to 
stay out of trouble— most of the 
time. 

Printing Location 

Finally, we will modify line 13 
so that the decimal location will 
print out after the last hex digit 
on each line. Line 13 will now 
read: 
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13 IFJ=OANDX S THEN PRINT X-1; 
:PRINTCHHS(11); 



It may help a bit to examine 
why the line is written this way. 
If you run the program and spec- 
ify a starting address (S) of and 
an end address (E) of 16, the pro- 
gram will print cell to cell 16 for 
a total of 17 cells, as it prints out 
from S to E inclusive. Cell 0. re- 
member, is in reality cell one 
physically. 

When the program prints out 
the first sixteen cell contents 
and then prints 15 at the end of 



the line, it means that while this 
cell IS the sixteenth cell printed, 
that it is (in decimal) cell number 
15 tiecause of the fact that zero 
is the first location. This re- 
mains true even if the S value is 
NOT the figure 0. 

An S (start) value of 53 and an 
E (end) value of 69 would give an 
X value of 68 at the end of the 
line. Looking at it another way, 
you are printing the value of cell 
53 and then printing 15 more 
values to make up the total of 16 
values in the line (53 + 15 = 68). 
This Is the end of line value. 



Changing the Area 

If we modify the input state- 
ment we won't have to modify 
line 10 every time we want to 
change the area of memory to 
be examined. Add the new lines 
in Example 3. 

One last bell and whistle. 
After each full screen has been 
printed, you might like the pro- 
gram to halt, while you examine 
it. Then when you hit the ENTER 
key, the program should con- 
tinue to the next full screen. I 
suggest a counter, similar to the 



one that limits the line length to 
sixteen hex characters, and 
some way of making the ENTER 
key a trigger for program 
resumption. 

There is a lot of meat here to 
digest. Follow the program frag- 
ment one step at a time and your 
own homebrew programs will 
develop more easily. 

The computer will tell you if 
you make a mistake— some- 
times— but it will only do what 
you direct it to do, which is the 
main reason why debugging is 
such a popular indoor sport. ■ 



You will appreciate this accessory every time you turn your computer oni 

READ THIS 

• Give your CRT the luminous greencharacters found on the very expensive comouter 
systems 

• Add a professional look to your system and your programs 

■ Dramatically improved contrasi for easier reading and improved graphics 
We manufacture an optically correct, 1 /B" plexiglas" screen thai mounts easily over the 
CRT on your video monitor This is a quality accessory that enables your TRSaO' 
monitor to produce the luminous green characters identical to those found on expensive 
terminals For business applications this means enhanced appearance and reduced eye 
strain, for the hobbyist, graphics are brighter and bolder The screen may be easily 
removed -no modification to monitor 

▲ Screen for Model I $19.95 
Screen for Model II $24.95 
''142 VISA- Mastercharge 



We ship within 
24 hours. 

30-day money back 
guarantee 



National Tricor Inc / 3335 Greenleaf Blvd., Kalamazoo. Ml 49008 / 616-375-7519 



TRS-80* STRUCTURED 
BASIC 

Now available lor TRS-80 disk systems 



A pre-compiler adding performed pro- 
cedures, case structures, repeat while, until 
and many other structured language slate- 
menis to IhS already powerful Level 11 
BASIC. Diskette $50.00, Listing $35,00, 
Manual purchased separately SIO.OO. 



313 Meadow Lane 
Hutings, Michigan 49058 

(616) 945-5334 
IDealrr inquiriet invited) 

• 84 

VISA & MASTERCHARGE ACCEPTED 

'TRS80 IS a tiadernaik ol Tandy Carp 



WORD 

Processing 

BASIC 



ULC 



NUM 

TERM 
APOS 



UPPER/lower case that is 
fully compatable with 
Radio Shack's kit $4.95 

Listing without line num- 
bers for the final 
copy, $4.95 

No more line listings that 
run off the page ^a qc 

Allows BASIC to save text 
as program files $4.95 

"WIZ" ^^'^ manual on word proc- 
essing with BASIC $4.95 

These programs run on any Level II 
cassette or disk system and can be 
turned on or off from BASIC, 
They are distributed on cassette tape 
with instructions, 

SPECIAL OFFER 

ALL 4 programs plus the Manual for 
only $14.95 



Professionat Data Corporation >^237 

iOO Broadway 

North Haven. CT. 06473 VISA/ 

1203) 239-767} MASTER CARD 



Subscribe to 



m 



microcomputing 



out tlie postage 
paid reply card on 
page 162 



For Business Systems Software 

Programmers Only!! 

Machine Language 

ISAM 

FOR 

TRS-«0* Models 1 and II 
ACCESS TIME Vi SECOND!! 

This machine language ISAM HOLTI>E p[ii>idcs Tile access 
sophisiicaliod required lo irnpiement complcn business sofi 
ware, and is compltffli tiimpaiiblc wth rRS-dO" BASK . 

HfMdncallont: btmri om 1000 record ftk, ke) Iraglh ol 6, 
(iMi traglhorM 

Ai.fes'. lime of : second 

Besi add/delc(e lime nl 1 lecond 

Average add deleic lime iil 2 setiinds 

Wors: laie add/delcie lime of ? seconds 

Keys up lo 2S characters 

Dala up lo 25) 

Presides new highesi key upon each Hie access 

up lo 4 files held optn iimiurienlly. 

No special ul limes needed lo "Reclaim" uied record space 

Model 1 Rouliiic ixiupies 5 K ot user spaie I loads i\ lapol 

user memor> I 

Model U Rounne occupies A k of user spac^ {loads at lopol 

user memory) 

bOf, filetull, empty, key nol tound, INVALID ke> salue 

and all TRS DOh" error codes mpporied 

TRS-80 Model 1 {32 K + 4B K only) $160,00 
TRS-80 Model II (64 K only) $170.00 

Includes: All necessary doc u menial ion, file creation pro- 
gram, file mspcclion program, machine language ISAM 
routine and loader 

RELIABLE COMPUTER RESOURCES 
n I 415 MULBURY STREET 
Ir* WORCESTER, MA 016G7 

,>|C .„, (617)733-«Ofl4 



^197 



•TRh-NOand 7 RSIX)S are irodfrnutKs i.l lamti 
( arpvralion, whnh has no relaniin iii ftl R ln< . 
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/^ PROGRAM STORE 



(202) 337-4691 



4 200 vV I sconsin AveNW POBox9609 Woshingron DC 20016 



Save time&space! 



PACKER 



by Cottage Software 

This is the ultimate editing 
tool for BASIC program lines. There 
are five comnandB which allow 
easier reading of BASIC programs 
and more efficient execution by the 
computer. 

The ' unpack ' command breaks 
multiple statement lines into 
single statement lines with extra 
spaces for easier reading and 
editing. The ' short ' ctwimand 
deletes any unnecessary words like 
LET and all REMarks. 

The ' pack ' commmand compresses 
lines into multiple statement lines 



up to the maximum length you 
specify while maintaining complete 
program logic. This can easily 
reduce the memory requirement by 
more than 33«1 As you can imagine 
this also speeds up execution of a 
program, saves time in loading a 
program from either tape or disk 
and saves disk space. 

And the 'move' command allows 
you to move any section of your 
program to a new location. With 
the * renumb ' coiranand you can 
renumber your BASIC lines. 

So if your programs need more 
memory, or you need more time, 
order your 'packer' 1 16k, 32k and 
4Bk versions supplied on two 
cassettes for $29.95. 



Morloc's Tower 

from Automated Simulations 
As Brian Hairanerhand, you race to 
save the comely wench Imelda from 
the fireballs of Morloc the Mad. 
An exciting fan tansy role playing 
game in the Dunjonquest tradition 
that started with "The Temple of 
Apshai" and continued with 
"Dates tones of Ryn. " This is the 
deadliest Dunjonquest yetl S14.95 
"Dates tones of Ryn" $14,95 
"Temple of Apshai* (24.95 
Supplied on disk for an additional 
15 per program. 

Dungeon 

from Chsmeleon 

A full fantasy & adventure where 
you create your character, choose 
from among 26 types of amtor and BO 
weapons , and search for fame and 
fortune. In each dungeon there are 
random events which occur, but 
skill most often determines the 
outcome . The program has many 
prompts and the twenty page , 
illustrated manual explains the 
game. Requires 3 2k and two disk 
drives. (34.95 

Galactic Trader 

by Douglas Car Is ton 

Trade your way to a fortune in a 

three dimensional universe. You 

must barter , deal with the energy 

cartel and watch for spies. This 

Is truly an outstanding computer 

game by the author of "Galactic 

Empire.' f14.95 

Also available "Galactic Empire" 

for $14.95 



STRUCTURED 

BASIC 

TRANSLATOR 

by Gene Bellinger 

Try structured progranming. You 
can write programs using 
PROCEDURES , CALLS , CASE-CALLS , 
TF-THEN-ELSE, WHILE and UNTIL. 
Once written, SBT will quickly 
translate the structured code into 
an efEecient BASIC program. Speeds 
up program development and 
documentation. The program is both 
fast (a 20k BASIC program in less 
than 4 minutes 1 and compact . 
Requires 32k and one disk drive. 
Supplied on disk for (29.95. 




Air Flight 

from Instant"of t* 



tware 
your TRS-80 



Transform your TRS-80 into a 
cockpit full of elaborate controls. 
Take off, land and do acrobatics 
once you learn how to fly. $7.95 



Air Raid 



from Small Systems 

Real-time, "shooting gallery" game 
which is better than the arcades. 
In machine language for excellent 
graphics and endlesis hours of fun. 
JX+rW" NOW only $9.95 

Space War 

by'oevlce Oriented Games from Acorn 
Two-player, real-time space battle 
lets each player control a 
spaceship with rotate, thrust, fire 
and hyperspace. Five game options 
[including gravity) and three 
speeds Included. In machine 
language. $9 .95 

Calculator Plus 

from Manhattan Software, Inc. 
Turn your TRS-8D into a calculator. 
This program has optional printer 
features, performs all calculations 
in double precision and will chain 
and mix calculations. Optional 
dollar format. $9.95. 



KEYEDIT 



by Phil Pilgrim from Discovery Bay 

This machine language utility is for 
all users of either Level II or Disk 
RAEIC. The functions give you 
auto-repeat on every key , screen- 
oriented editing, and debounce. In the 
editing mode, you just move the cursor 
to any uosition on the screen to 
instantly insert or delete. Plus, whole 
BASIC statements can be copied to other 
parts of the program. 

You also get single keystroke entry. 
For example, just press <SH1FT> R to 
enter the word READ. And you can 
redefine the keys to any BASIC keyword. 

In addition, the keyboard macro 
facility allows you to define any 
frequently typed pattern and then 
execute it with a single )ieystroke. 
This is eapeclolly great for DATA entry 
and other repetitive tasks. 

Order the greatest keyboard utility 
yet! $18.95 

DEBUG 

by Bob Pierce from Quality 

Single step your programs through RAM 
and RCW, with this relocatable machine 
language utility. Includes multiple 
breakpoints, option to execute CALLS in 
a single step and several display 
options. $14.95 

DISASSEMBLER 1.2 

by Roy Soltoff from Miaosys i Acorn 

This two pass Z-BO disassembler 
produces symbolic labels with output to 
either the video monitor, printer or 
tape. Radio Shack' s Editor Assembler 
can load the tapes. If you own the 
Editor Assembler, complete the package 
with this program, Program on tape for 
two different memory locations. TRS-BO 
Level IIJJA,**- NOW only $14.95 



DDT 



Disk Drive Timer 
by Disco-Tech 

Analyze and adjust your disc drive motor 
speed with real-time graphic display. 
Manual details use for Radio Shack, 
Shugart, KPI, Pertec, and Vista drives, 
but will work with any drive. All you 
need is DDT, two screwdrivers and five 
minutes. On disk for $19.95 



Credit card callers may phche us 24-HaiPs a my, 

OR CLIP mis COPCH WD WIL YOUR ORDER TtBAY. 

:z)cir.[]nnnnn[][::L:L:-^L:[!uuDnnnnL]an!:!Dc;cicc;nnaaDaoo 

j ^ THE PROGRAM STORE 

1 y'^Z~^'^ 4200 Wisconsin Ave NW 

] f /\\ \ PO Box 9609 Dept K 8 

1 [ / \\ Washington, D.C. 20016 

please send me these TRS-BO programs: 



c titlt 



price 




postage: $ 1 . (fP 

total: 



by Microflair from Hayden 
Graph your biorhythms and calculate; 
your critical days. Compare yoursj 
with a friend. $9.95 ' 



address: 

city, state 

& code 

Check payable to The Program S 



MASTERCHARGE 

VISA 

card number: 

signature: 



mc bank code: 
exp date: 




THE ORIGINAL MAGAZINE FOR 
OWNERS OF THE TRS-80'"* MICROCOMPUTER 



SOFTWARE 

FOR TRS4«" 

OWNERS 



CQIYIPUTHQWICS 

MONTHLY NEWSMAGAZINE 

Practical Support For Model I & II 



MONTHLY 

NEWSMAGAZINE 

FOR TRS-M" 

OWNERS 



PRACTICAL APPLICATIONS 
BUSINESS 

GAMBLING • GAMES 
EDUCATION 
PERSONAL FINANCE 
BEGINNERS CORNER 
NEW PRODUCTS 
SOFTWARE EXCHANGE 
MARKET PLACE 
QUESTIONS AND ANSWERS 
PROGRAM PRINTOUTS 
AND MORE 



PROGRAMS AND ARTICLES PUBLISHED IN OUR HRST 12 ISSDES 
INCLUDE THE FOLLOWING 

A COMPLETE INCOME TAX PROGRAM (LONG AND SHORT FORM) 

INVENTORY CONTROL 

STOCK MARKET ANALYSIS 

WORD PROCESSING PROGKAM (FOR DISK OR CASSETTE! 

LOWER CASE MODIFICATION FOR YOUR VIDEO MONITOR OR PRINTER 

PAYROLL (FEDERAL TAX WITHHOLDING PROGRAM! 

EXTEND 16 DIGIT ACCURACY TO TRS 80'" FUNCTIONS (SUCH AS 

SQUARE ROOTS AND TRIGONOMETRIC FUNCTIONS) 

NEW DISK DRIVES FOR YOUR TRSSO" 

PRINTER OPTIONS AVAILABLE FOR YOUR TRS 80 ~ 

A HORSF SELECTION SVSTEW'ARITHMEMC TEACHER 

COMPLETE MAI! ING LIST PROGRAMS (BOI H FOR DISK OR CASSETTE 

SEQUENTIAL AND RANLX)M ACCESSi 

RAN[X3M SAMPLING-"HAK (iRAPH 

CHECKBOOK MAINTENANCE PROGRAM 

LEVEl II UPDATES*"LEVEl II INDEX 

CREDIT CARD INFORMATION STORAGE FILE 

BEGINNER S GUIDE TO MACHINE I ANGUAGE AND ASSEMBLY 

LANGUAGE 

I INE RENUMBERING 

AND CASSEI IE TIPS. PROGRAM HINTS, I ATEST PRODUCTS 

COMINC; SOON iGENERAl LEDGER. ACCOUNTS PAYABLE AND 
RECEIVABLE FORTRAN*) FINANCIAL APPLICATIONS PACKAGE. 
PR0(;KAMS FOR HOMEOWNERS, MERCiE IW'O PROGRAMS, 
STATISTICAI AND MATHEMATICAI PRCXIRAMS (BOTH 



ELEMENTARY AN15 ADVANCED) 



AND 



^^ 



^ 



WORD PROCESSING PROGRAM 

(Cassette or Disk) 

Ft" ^riling Icilvrs, \v-\. mdiling lisli, fit , wilh vai. h 
nfiA substriplHins oi icnewal 

LEVEL II RAM TEST 

(Cassette or Disk) 

Chfcks jdiidiim dtfi:-^'! mvmiirv lo ("nsurc ihdl dll mcrTniTy 
liicjiHini Atv M,f)rkiny [)rc)i>trlv 



DATA MANAGEMENT SYSTEM 
(Cassette or Disk) 

Complk'd' lilt" miind9<'m('nl lur ^our TRS 80'" 

CLEANUP 

(Cassette or Disk) 

Fast dtrion Maze Gamt' 



TEM ^ 



THS"i''ISA IHAHtMARKOf r ANDY CORP 



SEND FOR OUR NEW 48 PAGE SOFTWARE CATALOG (INCLUDING LISTINGS OF HUNDREDS OF TRS 80" PROGRAMS AVAILABLE ON 
CASSETTE AND DISKETTE) $2 00 OR FREE WITH EACH SUBSCRIPTIONS OR SAMPLE ISSUE 



•CQIYIPUTHQI^ilCS! 



Boi 149 N«w Ctty, New Vorti 10H« 

ONE YEAR SUBSCRIPTION $24 

TWO YEAR SUBSCRIPTION $48 

SAMPLE OF LATEST ISSUE S 4 

START MY SUBSCRIPTION WITH ISSUE 

(•1 - July 197B • »7 - January 1979 • »12 - June 1979 • #18 - January 1980) 




W 24 



HOUR 
ORDER 
LINE 
(914)425-1535 



^^J 



NEW SUBSCRIPTION 



RENEWAL 



CREDIT CARD NUMBER 



EXP DATE. 



SIGNATURE. 



NAME 

ADDRESS 



STATE. 



-ZIP, 



ADO H,YUII ICANADA. MEXICO) ADO III/YIAR All HAl. OUTSIDE OF UA A . CANADA 4 MEXICO ■ 
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CQinPlJTHQI^ilCS 



c. 



• • • EVERYTHING FOR YOUR TRS-80 "• • • 

TRS-M) !■ ■ trMlrmark of ihr Radio Shark nivlahm of Tandy Corporailon 

* AN Orders processed within 24-Hours 

* Free Shipping within U.P.S. areas (add $3 for orders outside of the U.S.A. or U.P.S. areas). 
•k ^^-Dai/ Money Back Guarantee on all Software Oess a $3 penalty for handlins). 
it 10-Day Money Back Guarantee on Disk Drives and Printers PLU8 120-Days Free Service. 



LEARNING LEVEL II by David Lien 

Th« Original Aulfior O' The Lavel Manual 
A Slap By Sl«p approach to Learning Level M 
especially geared lo new TRS-80" Owners 
J15« 



• TRS-W DISK AND OTHER MYSTERIES 
t19.»5 (t22.9S after 2/1 /SO). Over 100 pages 
of indetpaniible intormalion tor disk owners 
Learn to recover information Irom bad disks, 
how to make Basic programs untistabie and 12 
more chapters of never published tips and mlor ■ 
malioo Written by H C Pennington (For all 
Disk Owr>ers) 



NEW SBSG BUSINESS SYSTEM FOR 
MODEL I OR MODEL II - IN STOCK 

- General Ledger 

- Accounts Receivable 

- Accounts Payable 

- Payroll 

- Inventorv Control With Invoicing 

• Each module can be operated individually 
or as a coordinated SYSTEM. Turn-Key error 
catching operation (or beginners 

• Complete manual and documentation 
accompany eacfi program 

• Minimum System requirements 2-Oisk 
Drives lor Model I. .I-Disk Driveler Model II 

• Each module can be lormatted to span data 
on Upto 4-Dlsk Drives 

• Free 30-Day telephone consultation 

• Call lor complete spec itical ions 

■ Model I Version $125 per module 
$495 per System 

• Model II Version $225 per module 
$995 per System 



DATA MANAGEMENT SYSTEMS 

- DMS replace index cards or any data 
requiring long lists of information 

• TBS In-Memory Inlormation System 

(for cassette systems) $24 50 

• TBS Disk Data Manager (requires 1 or more 
disk drives). ..Set up last random access 
tiles in minutes Stores up to 320K of 
information on 4 Drives. Up to 10 fields 
and 255 characters per record Supports 
upper and lower case RS-232 or TRS-232.,. 
Features complete editing $49.50 

• Personal Software CCA Data Management , 
System.. Completely user oriented, menu 
drive, 130 page Step by Step Manual... 
capable of inventory control, sorting data, 
reporting data in nearly any form (for reports 
and mailing labels). Sorts data by up to 10 
fields for zip code, balance due. geographic 
location or wtiatever Prints reports with 
subtotals and totals automatically calculated. 
Fast random access $75 00 



Box 149 Ptew City, N*w York 10956 



FROM RACET COMPUTES 

• REMODEL-PROLOAD - Renumbers pro 
gram lines, combirtes programs The only re- 
number program that wilt renumber the middle 
of a program Specify ISK 33K or 48K Works 
with Cassette or Disk . . . IM.M 

■ GSF - Use in your Besic Programs (or instanl 
Sorting (will son 1000 items in 9 seconds}. Ot(>er 
commands include Campress and Uncompresi 
Data. Duplicate Memory. Display Screen 
Controls and Fast Graphic Controls . . . (24. M 
(For Cassette or Dish specify 16K 32K or 48K| 

a D050RT - All G S F commands plus special 
Multiple Disk Sorting Routines . . SM.H 
lSpeci(y 32K or 48K) 

• INFINITE BAStC - Adds 70 commands to 
your TRS-aO including Instant Son. Matrii 
Commands. String Commands. Lett and Right 
Justidcation, String Centering. Simultaneous 
Equations. Upper and Lower Case Reverse and 
more . . . Mf.M (For Cassette or Disk) 

■ INFINITE BUSINESS (Requires Infinite Basic) - 
Eliminate Round-o(( error 127-DigiI Calcula- 
tion Accuracy. Insert New Elements in Sorted 
Arrays. Automatic Page Headings. Footirvgs. 
ar>d Pagination Multiple Precision Arithmetic 
and more . . . S29.t$. (For Cassena oi Oiski 

■ COPSYS - Copy Machine Language 
Programs . . . 114.95 (For Cassette only) 



FROM SMALL SYSTEM SOFTWARE 

• RSM-2 Machine Language Monitor . . . IM.H 

• RSM-2D Disk Version of RSW-2 . . I29.B5 

■ OCV-1 Converts Machine Language Programs 
from tape lo disk . . . St.eS 

■ AIR RAID - The ultimate TRS-OO game con- 
verts your TRS-SO into a real time shooting 
gallery . . . |14.t5 

• BARRICADE - A fast pong style game . . $14.15 

• CPM - (150 (for Disk only) 

• TRS-232 INTERFACE - Interface wilh Soft- 
ware driver RS-232 printers to your 

TRS-90 . - . MrtS 

• TRS-232 FORMATTER -Additional 
(optional) Software to' TRS-232 owners Ads 
many printer commands to your 

TRS-SO . . . S14.t5 (S9 9S with purchase Of 
THS-2321 



MAIL PAC - For Model I or Model II Disk 
Systems only . . . SN.fS. Ouick-sortmg full user 
control over mailing list from Gallactic Software 



FROM ADVCNTURELAND INTERNATIONAL 
• ADVENTURE «1 - *• by Scott Adams 
f14.M each available on Cassette or Disk 



SARQON II 

THE CHESS CHAMP 

$3t.tS 



FROM APPARAT 
NEW DOS * ttS.tS 

35. 40 end 77 Track Vmont avatlaMe 



48Pa3e Catalog $2 FREE With An\^ Order 

Order by Phone or Ma\i 

No Shippir^s Charge 

Add $3 for COD. 

Add $3 for all Foreign and nonUPS s/iipmenfs 

Add $3 for VPS BkM Label 



FROM THE BOTTOM SHELF 
> CHECKBOOK II (for CeasMte or Dtsk) . . 
SILM 

- INFORMATION SYSTEM (for CassMe or 
Disk . . . 134.50 

■ SYSTEM DOCTOR (a complete diagnosis of 

your TRS-SO checks rrtemory. video, cassette. 
disk. ROM and all other parts of your system) - 
for Cassette or Disk . . . IM.SO 

" CHECKBOOK REGISTER ACCOUNT- 
ING SYSTEM (requires 2 disk drives) . . l4fJ0 

" LIBRARY 100 - 100 established busineu. 
game and educational programs plus FREE Tmy 
Pilot all for . . . M*.50 

■ BASIC TOOL KIT - lists all vsnables GOTO's 
and GOSUB s in your program . . . IH.aO 



■ SOUNDWARE - Ads sound to your TRS-SO 
Just plus It in . . .S29.9S. Sample programs 
included 

■ TING TONG - Can be used with Soundware 
for a Sownd version of pong . . . It.H. 



VIC-The Carta Vhual Inslrucllonal tt9 9S 
Computer Program 

The Level II 16K Cassette is designed to teach 

beginners the Basics of Machine Language and 
Assembly Language Programming See every 
Machine Language Instruction Display on 
your Video 
VIC includes a Step By Step 55 page manual 



VISTA VSO DISK DRIVE 

110 K OF STORAGE 

S395 

Add S29 95 tor Cable 

(Free with Purchase o( Two Disk Dnves) 

— 10 Day Money Back Guarantee - 



FROM HOWE SOFTWARE 

MON-3 - Machine Language Programming tor 
Beginners MON-3 is a Complete 
System Monitor with users 
Manual SM.H 

MON-4 - Disk Version of MON-3 . . . t4t.M 



LEVEL III BASIC . . . Mt.tS FROM 
MICROSOFT - Now Ceasette owners can add 

Disk Commands lo their TRS-80 without owning 
a Disk Drive 



■RAND NEW OUVETTI miNTER . . .ta41S 

Busir>ees Letter quality print. Automattc Lirw 
Justidcation (on requesi). Quick Printing, can 
be used as a Memory Typewriter, pluga nghl 
into your TRS-SO without any modKicetton or 
•oRware 



THE ELECTRIC PENCIL 
CaaaM* . . . $tS.S6 

DM . . . tisaoo 



HORSE SELECTOR II by Dr Hal Davis . . . 
ISO. The TRS-80 version updaied for the TRS-80 
and originally reviewed m Systems ar^ 
Methods 



^ 



24 

HOUR ORDER LINE 
(914) 425-1535 




f'Readar Servfce — see page 162 
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CQinPJTHQMlCS 



EVER 



FOR YOUR TRS-80 ••• 



TRS-SO U ■ trademark ot ihe Radio Shack Division of Tandy Corporalton 




COORDINATED BUSINESS SYSTEMS 



SMALL BUSINESS 
SYSTEMS GROUP 



• EACH MODULE CAN BE OPERATED INDIVIDUALLY OR AS A COORDINATED SYSTEM. 

• TURN-KEY ERROR CATCHING OPERATION FOR BEGINNERS 

• FREE 30-DAY TELEPHONE CONSULTATION WITH SBSG 

• EACH MODULE CAN BE FORMATTED TO SPAN DATA ON UPTO 4 DISK DRIVES, 

• COMPLETE MANUAL AND DOCUMENTATION ACCOMPANY EACH MANUAL 

• MINIMUM SYSTEM REQUIREMENTS - 2 DISK DRIVES FOR MODEL I...1-DISK DRIVE FOR MODEL II 



ACCOUNTS PAYABLE 

Th0 accounts payable system receives data concerning purchases from 
suppliers and produces checks in payment of outstanding Invoices. In 
addition, it produces cash management reports. This system aids in tight 
financial control over all cash disbursements of the business. Several 
reports are available and supply information needed for the analysis of 
payments, expenses, purchases and cash requirements All A/P data feeds 
General Ledger so that data is entered into the system |ust once These 
programs were developed 5 years ago lor the Wang micro-computer and 
have t>een tested in many environments since then Ttw package has been 
converted lo the TRS-BO" and is now a well documented, on-line, inter- 
active micro-computer system with the capabilities ot (or exceeding many 
larger systems 



CAPABILITIES 



ACCOUNTS RECEIVABLE 

The objective of a computerized A/R system is to prepare accurate and 
timeley monthly statements to credit customers Management can gener- 
ate information required to control the amount of credit extended and the 
collection of money owed in order to maximize profitable credit sales 
while minimizing losses from bad debts. The programs composing this 
system were developed 5 years ago, especially for small businesses using 
the Wang Microcomputer. They have been tested in many environments 
since then. Each module can be used stand alone or can feed General 
Ledger for a fully integrated system. 



PAYROLL 

Payroll Invoices many complex calculations and the production of reports 
and documents, many ol which are required by government agencies II is 
an ideal candidate for the computer With this Payroll system in-house. 
you can promptly and accurately pay your employees and generate 
accruate documents/reports to management, employees, and appropriate 
government agencies concerning earnings, taxes, and other deductions. 
The package has been converted to the TRS-SO" and is now a well 
documented, on-line, interactive micro-computer system with the capa- 
bilities ot (or exceeding) many larger systems. 



CAPABILITIES: 



* performs all necessary payroll tasks including: 

a file maintenance, pay data entry and verification 

• computation ot pay and deduction amounts 

• printing of reports and checks 

* can handle salaried and hourly employees 

* employees can receive: 

• hourly or salary wage 

• vacation pay 

• holiday pay 

• piecework pay 

• overtime pay 

(Conttf>iM<l on next page) 



* menu driven; easy to use: lull screen prompting and cursor control 

* invoice oriented; everything revolves around the invoice; handles rww 
invoice or credit memo or debit memo 

* invoice information recorded; invoice #, description, buyer, check 
register ». invoice date, age date, amount ot invoice, discount (in %). 
freight, lax {$), total payable 

* transaction print and file maintenance procedures insure accuracy 

* flexible check calculation procedure: allows ctwcks to t>e calculated for a 
sel ol vendors - or - for specific vendors 

* program prints your checks: contiguous computer checks with your 
company letterhead can be purchased from SBSG 

* reports include (samples on back): 

• open item listing/closed Item listing - both detail and summary 

• debit memo listing/credit memo fisting 

• aging 

• check register report (to give an audit trail of checks printed) 

• vendor listing and vendor activity (activity of the whole year) 

* fully linked to GENERAL LEDGER: each invoice can be distributed to as 
many as five (5) different GL accounts: sysem automatically posts to cash 
and A/P accounts 



CAPABILITIES 



* menu driven; easy to use; lull screen prompting and cursor control 

* invoice oriented; invoices can be entered before ready for billing, when 
ready for billing, after billing or atter paid 

* allows entry of new invoice, credit memo, debit memo, or change/detete 
invoice 

* allows for progress payment 

* transaction information includes: 

• type of A/R transaction 

• customer P.O • 

• description of P O. 

• billing date 

• general ledger account number 

• invoice amount 

• shipping/transportation charges 

• tax charges 

• payment 

• progress payment information 

• transaction print and file maintenance procedures Insure accuracy 

* customer statements printed; computer statements with your company 
letterhead can be purchased from SBSG 

* reports include: (samples on back) 

• listing ol invoices not yet billed 

• open items (unpaid invoices) 
■ closed Items (paid invoices) 

• aging 

* fully linked to General Ledger; will post to applicable tccounts:d«btt8 A/R. 
credits account you specily 
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(PAYROLL CAPABILITIES CONTINUED) 

* employees can be paid using any combinat ion ot pay types (except, hourly 
cannot receive salary & salary cannot receive hourly) 

* special non- taxable or taxable lump sums can be paid reQularly or one time 
(bonus, reimbursements, etc) 

■k health & welfare deductions can be automatically calculated for each 
employee 

* earnings'to-date are accumulated and added to permanent records: taxes 
are computed and deducted US income lax. Social Security tax. state 
income tax. other deductions (regular or one timel 

* paychecks are printed computer checks with your company letterhead 
can be purchased from SBSG 

* calculations are accumulated tor: employee pay history, 941A report, W-2 
report, insurance report, absentee report 

* fully linked lo General Ledger. Each employee's payroll information can be 
distributed to as many as (12) twelve different GL accounls. system 
automatically posts to cash account 



INVENTORY/CONTROL INVOICING 

• OVER 1000 ITEMS ON MODEL I 

• OVER 3000 ITEMS ON MODEL II 

• LOW STOCK ALARM 

• INVOICING DEDUCTS FROM INVENTORY 

• COMPLETE INVENTORY REPORTS 

• REORDER POINT REPORT 

• QUICK ITEM ACCESS 



CLIENT BILLING, STOCK CONTROL, DENTAL BILLING. COMMODITIES 
Medicare/Medicaid billing also available 



MODEL I 
MODEL II 



$125 Per Module 
$495 Complete System 
$225 Per Module 
$995 Complete System 



WE ARE THE ONLY SOFTWARE COMPANY THAT OFFERS A REFUND 
WITHIN 30 DAYS ON ALL SOFTWARE (H & E COMPUTRONICS 
MONTHLY NEWSMAGAZINE SUBSCRIBERS ONLY) WE DO 
CHARGE A $3 PENALTY TO COVER POSTAGE AND HANDLING. 



GENERAL LEDGER 

The General Ledger accounting system consolidates financial data from 
other accounting subsystems (A/R, A/P, Payroll, direct posting) in an 
accurate and timely manner. Major reports include the Income Statement 
and Balance Sheet and a "special" report designed by management The 
beauty of this General Ledger system is that it is completely user formatted. 
You 'customize ■ the account numbers, descriptions, and report formats to 
suit your particular business requirements These programs were de- 
veloped 5 years ago for the Wang micro-computer and have been tested in 
many environments since then. The package has been converted to the 
TRS-BO'" and is now a well documented, on-line, interactive micro- 
computer system with the capabilities of (or exceeding) many largef 
systems. 



CAPABILITIES 

* more than 200 chart of accounts can be handled 

* account number structure is user defined and controlled 

* more than 1.750 transactions may be entered via: 

• direct posting, done by hand, validated against the account file 
before acceptance 

• external posting, generated by A/R, A, P. Payroll or any other user 
source 

* data IS maintained and reported by. 

• month 

• quarter 

• year 

• previous three quarters 

* reports (samples on back) include: 

• trial balances 

• income statement 

• balance sheet 

• special accounts reports and more 

* user formats reports with the following designed as you wish, 

■ titles 

■ headings 

• account numbers 

• descriptions 

• suDtotals 

• totals 

• skip lines 

• skip pages 

* up to eight levels of totals - lully user designated 

* menu driven, easy to use, full screen prompting and cursor control 



•CQI^PJTRQMICS- 



•«■ 14t 



New City. New York 10W6 




HOUR 
24 ORDER 

LINE 
(914) 425-1535 




PLEASE SEND ME: 

MODEL I $125 PER MODULE 



MODEL II 



$495 COMPLETE SYSTEM 
$225 PER MODULE 



$995 COMPLETE SYSTEM 
CREDIT CARD NUMBER 



.EXP DATE_ 



SIGNATURE 



NAME 



ADDRESS 



_STATE_ 



_ZIP_ 



■ *DO levVEAH (CANAD*. MEXICO! - ADD iMiytAa Ain MAIL OUTSIDE Of U S A . CANADA & MEXICO "■ 



^Reade' Service — see page 162 
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UTILITY 



LPRINT the screen by 
pressing /, J, K simultaneously. 



Screenprint 



Louise Frankenberg 
1289 Magothy Road 
Pasadena MD 21122 



Here's a short (66 bytes) 
assembly language pro- 
gram tor level II DOS or DISK 
BASIC that will send the con- 
tents of your screen to your 
printer at the push of a buttoni 
Well, three buttons; l,J,K pushed 
simultaneously. 

Use it to print directories, 
sample BASIC runs, or whatever 
is visible on the screen in the 
middle of a BASIC program. The 
program itself pauses while the 
screen is printed and then con- 
tinues where it left off. 

The program is compatible 
with any printer-driver. Its only 
printing limitations are 
machine-language programs 
such as DEBUG, since these in- 
hibit the usual keyboard-scan 
routine, and, of course, it can't 
reproduce graphics on a non- 
graphics printer! 

Program Notes 

Change the ORG in line 145 
according to the amount of RAM 
in your system. You'll probably 
want to keep it at the top of 
memory so it's out of the way; 
mine fits In 48K just below a 
printer -driver program. If you do 
move the ORG, you will also 
have to change the address in 
line 192 to an address just below 
it. 

Lines 192 and 194 are optional 
except for TRSDOS 2.2 users. 
What they do is to fool the com- 
puter into thinking that your 



RAM ends just below SCRN- 
PRTs starting address. This 
means that you don't have to 
bother answering MEMORY 
SIZE? when entering BASIC if 
SCRNPRNT is the only (or low- 
est) machine-language program 
you plan to use; I've started mak- 
ing a habit of adding these two 
instructions to every program so 
that I don't have to remember 
different MEMORY SIZE'S. 

The lines are an absolute 
necessity if you use TRSDOS 2.2 
and want your program at the 
very top of memory, because for 
some unfathomable reason 



Radio Shack decided to use the 
top 64 bytes of any size RAM for 
housekeeping, and whatever re- 
sides there is wiped out when 
DISK BASIC is loaded! 

Lines 192-224, START to EN- 
TRY, initialize the program. First 
SCRNPRNT finds the printer- 
driver address at 4026H and 
adds it to the program, so it can 
be called later. The program 
then changes the keyboard 
driver pointer in 4016H to point 
to ENTRY so that whenever a 
key IS pushed the computer 
comes to this program instead 
of to the regular keyboard driver. 
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fOFB IIDIOF 


DDl*" 




LD 


C4«4«) ,KL 


;CHA>ICE ' TQF OF BAn ' 


'Me J«t10 


iD7ee 




LD 


HI . CPWPXIRl 


ICdIHTER DRIVER AODB . 


FDF£ ZIZIFE 


■ ezio 




LO 


I PR 1 • 1 ) 1 ML 




FEII I22Mre 


l«22D 




LD 


1PFI2-1 1 .ML 




FFB* SKDfE 


I*Z21 




LO 


HL.ENTHT 


: CHANGE KEreRO DOIUD PNTR 


FF>7 3214^0 


eflZJ2 




LO 


CKTPMTHI .ML 


; 10 EWTRT OF THIS PftOt 


Ft a* C3;0*B 


DD22* 




JF 


402DM 


;JBP TO DOS llAI? LEW.Jl; 


FfOO 3AII73e 


9(1230 


CHIRY 


LD 


A> IKEVSl 


iCET KET PlrSH 


fHO FESE 


00240 




CF 


OEM 


iSEE IF UK 


'111 C?e30J 


00230 




Jf 


N/.KtISCN 


iQQ lU KQn Wilts IF HGI 




g02A0 


■■fblnj 


WHOLE 


SCHEtH 




FEIB F! 


e02A2 




FUSH 


AF 


iSflUE REGISTERS 


rEI6 C5 


11121,* 




FUSH 


M. 




fE17 OS 


OD^&A 




FUSH 


DE 




feiS E5 


0I26B 




F-USH 


HL 




FEi» ztamc 


00270 




LD 


XL • 3C IM 


ISTADI OF SCREEN HEHOPI 


FEIC lilt 


00260 




LD 


0>1& 


ittimeER OF LWES 


FLIE Daft 


D02V0 


•HILIM 


LD 


B.C* 


ILENCTH OF LINE 


f E ? B *E 


003111) 


HXTCHt 


LO 


C> (HL 1 


iCET CHAR. 10 et PKINieO 


Fr21 CD90BB 


te3ia 


F-Rl 


CALL 


*-• 


i PRINT IT 


FES* 23 


ei32e 




rwc 


HL 


IHEIT SCREEN AOOR . 


Ft25 18f? 


00330 




DjnZ 


NITCHP 


■.DO UNTIL WHOLE LINE ODNE 


FCZ7 tttO 


00340 




LD 


C.ODH 


; CARRIAGE RETURN 


FECS COBOIO 


003^0 


PS 2 


CALL 


t 1 


iOD CARRtACF RETURN 


Ff.-'f 15 


003«0 




DEC 


D 




FEJD C?1EF[ 


90370 




Jf' 


«7.«lTLir< 


■ CO Sinf.! m >1 LINE 


fETI £1 


00372 




FOP 


HI 


iPESTORE RFCISTEPS 


Ff31 Dl 


0(374 




FOI= 


Df 




For CI 


00374 




FOP 


BE 




FE33 Fl 


378 




FOF 


AF 




Ft34 C3E3D3 


soseo 




JP 


KEl-BCH 


lALL DONE- RETURH 


IDF5 


OD3«0 




END 


StftST 




DBeog TOTAL 


ENIiOKS 










[dlRT FEOD 


■ ■230 


BB2;i 








•lErS 3802 


■ lUO 


ib;30 








•ifrSCN t3Ei 


>iI5B 


00230 0038S 






■ IF'NTIi 1(116 


• 0170 


0«222 








NlircHB FEJO 


0^300 


330 








NIlIlIN FEIF 


Oo;90 


D0370 








Ft- 1 rtji 


00310 


tB210 








Fii: rtiv 


00350 


E0220 








f-fcpMTB HJ6 


001BO 


oo:qd 








START FOfS 


«01VZ 


00390 










Program Listing: SCRNPRINT 



The last statement in the sec- 
tion is a jump back to DOS 
READY or BASIC READY. Leave 
it as it is for DOS, but if you don't 
have a disk, change it to 1 A19H. 

Whenever a key is pushed, 
SCRNPRNT checks to see if I, J, 
and K have been pushed simul- 
taneously. If not, control is im- 
mediately returned to the reg- 
ular ROM keyboard-scan rou- 
tine. If so, the whole screen is 
printed out with a simple nested 
loop: HL is set to the upper-left- 
corner of the screen, and one 
character at a time is put in C 
and sent to the printer. A 
carriage-return is sent after 
each screen line. 

If your printer also requires a 
line-feed, make the following 

changes: Add a 'LD (PR3+1), 
HL' statement to the initializa- 
tion section and add the follow- 
ing two statements after PR2: 
'LD C,OAH' and 'PRS CALL $-$'. 
When the entire screen has 
been printed, line 380 causes a 
jump back to the ROM key 
board-scan routine. 

Using SCRNPRNT 

Printing from the screen is 
easy! If you're using a printer- 
driver program, be sure to ini- 
tialize It first, so that 
SCRNPRNT will find the correct 
address. If you don't have a disk, 
load the program as a SYSTEM 
tape and press 7'. You will be 
returned to BASIC READY With 
a disk, run the program under 
DOS right after power-up or after 
your printer-driver has been ini- 
tialized. Then, whenever you 

want a printout of wt)at's on the 
screen, just press UK simulta- 
neously and you've got it! ■ 
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NANAGEMENT SCIENCE 
OPERATIONS RESEARCH 



TRS-SO'"" HATHEHATICAL 
PROGRAMMING SYSTEM. 

A collection o' programs whicfi pmolemenl 
me simplex and Ouat slmpiei aigcxiirims, 
the tranaporlalion algorithm ana the 
DtancivarKJ-bound algofilhm (CoT)e5 with 
documeritaiion ) $18.00 

TRS-80^" DECISION SYSTEM. 

A collection of progiams which ifnolemerit 
break-even analysis decision analysis, lot- 
lery aralySJS and game theory Useful lo 
anyone laced with making decisions 
iComes *i'h documents t ion i S1S.00 

TRS-80^" SIMULATION SYSTEM. 

A program which *aciltiaies tf>e simulation 
o' cortiruous dynamic systems described 
by diflerenlial or ditlererKS equations Pro- 
vides for integration prmlmg and plotling 
o( the Output on video or printer iComos 
with Oocijmefiiation.i $25.00 



TDOFTWARE 
a?gN_GINEERING 

'Systems 
'inc. ^m 



a?3Nc 



32M 75* Stt«l 



€S 



9 



.95 

SOFTWARE 

P.O. BOX 521 Lowell. MA 01853 



7 • Memory based printer spooler, 
overlap processing and I/O 

2 • IBM based lerminal driver. 

EBCD and correspondence 
code. Full ASCII character set 
with overstnkes Scnpsit 
ZAPS, 

3 • Disk timing program 

Meter Type numerical and 
statistical screen displays 
Very easy calibration ot all 
lype drives 

4 • Cassette lest programs 

Writes test data to tape, then 
displays all errors on screen 
Use to check all facets ot 
cassette operation and dupli 
calion quality 

SEND FOR FREE FLYER 



— The ijottom line — 

COST: $9.95 Each + .75 postage 
MA Orders + 5% tax ^?35 



FINALLY! 

PROFESSIONAL 

PROGRAMMING 

TOOLS FOR EVERY 

BASIC PROGRAMMER 

IJo yuu i\rit(.' iJdSK programs with voLjr TRS- 
flOi" TIh'h you know ihfre are times when 
y(ni need lo, 

• RENUMBER ptin or jII of your program 

• DELETE ni,in\ lines with one "-omni.HnJ. 

• APPEND toininon routines from l.ipe 

\ou, rtiih PRORrammer, you i ,in do all 

Ihese lhln^s' \nd COMPRESS vmir [xo- 
t;r,jiTis lo speetl ('\('{utinn .tnd redine si/c 
^n^^ MOVE l>l(K ks ot lines within vour pri)- 
i;i.im (luitkK jn(i efficienily Moreover, lojd 
PROgrdmmer jiisl oiiLf, and i/k-m' cont- 
m.iiul-. .xe .iJw.tyv .)v,)iLihli'' 



PkC)t;.,.(i,n». 


V. 11" i.ivM-nc 


^<ih < iH^iriku' 


IM^IIUtlleil 


Il".''l M <|.<{LJ 


"I'll. PU'JM- lllllll , 


.■ ITKIlKirv ^/ 


«ilh (.nk 


( M ll-M.I.>> 

l...>.U(..ri, 


's *IH h' vili". 1.1 


•lKS-80 l^ J 


i..ilitir.iik 



Rational Software 

'^IGI r. ("dlilornM Kisadnui, CA yilOG 





Diskette 
SALE 

WE WILL NOT BE 
UNDERSOLD!!! 

Find the best price you can in this 
magazine on a box of 10, 5'/»" Ver 
batim diskettes and subtract 50e. Our 
regular price is $26.50. 



MAY SPKCIAI. 



If VOL purdiasc "TRS-SO Dislv & Other 
Mysteries" lor the regular price of $22-50, 
you i-'an buy II) Verbatim disl^eites and a 
plastic library case Cor $22,50, 



THATS OUR PRICE 



4636 Park Granada 159 
Calabasas California 




81302 



K-ey 



[213)9921970 



Seno oi call toi tree catalog. 

All orders shipped tree uia 

UPS Same day 

Otter good as long as supply lasts. 




What mkroiumpulmq magaiin* n«i Ihr moil pa^cs a) irlKlct rttiy mornh> Righl 
Kilobaud '^iCBOCOMPUIIMti H »ou rr intcrciKd .11 kilning nwHt dtKHJt compulr.' 
una whal 11 going on iiLh inr Apple, PET, and jll Ihi olhn popuUi lysluni, >ou 
^lioulJ naft KM. Remembci iftai yuui monlhly magailn*! are youi liti\ tomputei 
liDrait Subicilbt now 



ricw subscription 
Payment enclosed S 

VISA ! MC 

Card a 



n Renewal 



AE n Bill me 



12 issues for S18 
24 issues (or S30 
36 issues tor S45 



inte/DanM « 

Signature 

Name 



Exp elate 



A ad res s 

City 



Stare 



Zip 



~toi even taster ordermg service call loll tree 18OOI 258 5473 
C3rt»c/» stmt as US. in US furWs 
Oirrei foreign t23 or^e yea' only, US funOs 



305B8 



WlCROCOWPUTiriG • POB 997 • Farmingdale NY 1 1737_ 



■ReaOer Service — s»e pd^e >62 
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MANAGEMENT SYSTEMS SOFTWARE 

ANNOUNCES 

TWO NEW BUSINESS PROGRAMS FOR THE SMALL BUSINESSMAN 

sy 

lEROME S. OSTERYOUNG. PHD, 

RENOWNED BUSINESS EDUCATOR AND AUTHOR OF 5 BUSINESS TEXTS 

PROFORMA CASH-FLOW PROGRAM * LEASE-PURCHASE PROGRAM 

FORECASTS CASH NEEDS AND LIQUIDITY EVALUATES LEASE VS PURCHASE DECISION 

FOR UP TO 12 PERIODS INCORPORATES LATEST TAX IMPLICATIONS 

$125.00 EXTENSIVE DOCUMENTATION WITH EACH PROGRAM $100.00 

CASSETTE OR DISK 

WHITE FOR BROCHURE 

MANAGEMENT SYSTEMS SOFTWARE 

5;TO BRITTANY DRIVE, #1006 ST PETERSBURG FL 33716 
1813)864-4347 ^S? 



CHEAP BOOKKEEPER 



A GENERAL LEDGER SYSTEM 



See to Believe 

St)ld by Sturdivant and LXinn, Inc. tor Radio Shack TRS-80* 
Model I Level II 32 or 48 K systems with 2 drives and at least 

an 80 character per line printer. 

Send $1.00 tor information and sample printouts (14 pages) 

to Sturdivant and Dunn, Inc., Box 277, Conway, NH 03818. 

^82 Price is SI 75.00. 

I'KS-SO is J Tradenidrk ot Radio -Shack, a Division ol landy corpuration. 



SURVEYING 
& CIVIL 
ENGINEERING 

MiCROCOMpLlER 

SOFTWARE 



HiOlO S«ftIH TS«80- 
V? I Mill "M (.1 iiMi I ir- 

0( IHIUtllSMI ( .1 UMI I KS 

^ ( iw I hu < I mi 

(.IIIW I HV 

M«lnl Snki.ii . 

( lit) I Uu < I Mil 

Si \ki III I 

0**eiODfi1 d'KT 5uppii'ti>L"; 
by a fleqi5i*'e(! Cm 
E^glr(eeF lesred m 
EnQineenng P'sctice 
lor o^er 2 years 

COMPLETE (NSTRUCnON 

MANUAL INCIUDED 



Only ^260 



ANQHEW MACHEN 




hif Intiirmaliiin ChM 

7M7554033 



QUALITY TRS-80 SOFTWARE 



KEYWORD Indexing System 

V Mrk> 111 pnitrim.. Itui will ireaw ■ dad flk ihi iix. imM an 

ki4ct <>iall iKwairviKi^-. lA "Kctwonlv" In iK* Kii <>( ihc data Rk 

and alk» )iH|olrk> «r s^an-hc InKi Ibv !lk ipJn( Hk- Imkitd 

ki:>M>ftls- Thi y-ystiin kauin:^ 

•iktIMi- r«i<r4 knglh> villi toialliMi potnkri 

■difkHirii I J rHM kcfvitfik fnKn hvkx by \ywni 

•"and" "iff" "tnH" hifk (■■> tmtaMo 

•kikKaiii: h>r axr srMKn Inqakto 

SORTS for HOME and BUSINESS 

^11 t.iinipvKr Bxr skiitiM (k »ldtiM< j tir>jMkj>:a>> tii vw fir\ 

pnifnm. TK' VirttK»d ■itknraarc In mcmiry tin pnifnm>trc 

urtNtii In LvkI II tUSI'. ■•-] kai' itw lutkolnt katam 

•Son XLPH\ .K M ^tKIC dau 

•Son IHI ap H> i fkUt vlmallaiKiiiri) 

•In Kiticndin)! iir dc^cmflnl .«(ikiki; 

•Sapf»rt> Lb. ikkii IV U(K I 

•SappxTts «i|. di>k and printer I <MXn IIOI 

•SappiKtt OMr I O nHHno 

• LMr(il»<SUKT llUimb) 

SORT ll-lbKLi>illllnnKin<->Miri tl9.9S 

.SORT IID- )2k DOS In Mimm ^in S19.93 

fOI tha UtKXM CAMU.EI 
BLACkJACk SIHLUTUK. Ukms yim Hi tlmuUk iIk pUvIng «i 
t>im**iiiis 111 haMhiif ILI «fid anal^n: Ac rcvlt. im lapt In Lcitl 
liauiC. SI9.9S 

Himuk bv iH pni«n'<r' xiUibh for Sl.tNl u. 
(prk< ikdiKHtik iin pari:luK o( pni^in) 

■TRS40 la a raglatarM) tradmnait of TANDY CORP." 

(*Ttfrthca8tc7VlICROWAR£] 
BOX 2133, ^74 
BOSTON, MA. 02106 



TRS-SO 





- K.-M llur l'n<e 


• Le^el 11-lbK 


(MS 00 744 (Xl 


*Eipiniion lnlcifi<r 


^*H») ^MIXI 


• Crnlronici Piinlm 


7'I4 IK) & lip 


• Vrtbilim Uiikcttri 


! .^1) c.l 




i>r :j l«l Ui>\ ol ll.l 


• Pcrtet: Diik Oiivrt 


irt'i m 


• IRS-SODiik Dnvpi 


44'l l«l 



Business Software by 

• Robitron 

• Data Access Corp 

• Newdos + by Apparat 

Specialist in complete 
business computer systems. 

zGamersz 

Computer Center mji^ 
675 East Avenue 
Cedartown GA 30125 ^^^ae 
404-748-3614 or 748-8585 



Let Your TRS-80® 

Teach You 

ASSEMBLY LANGUAGE 

Tired of buying book alter book on assembly 
lanouage programming and slill not knowing your 
POP from yoyi PUSH' 

RErS/^SQFT proudly announces a more effi- 
cient way. using youi own TRS 80" to learn tne 
lundamenlals of assemOly language programming 
-■at VOUR pace and at VOUfi com/emence 
Our unique package INTRODUCTION TO Tns-80' 
ASSEMBLY PflOGRAMMING will provide you witn 
the following 

• Ten flS-minule lessons on audio cassettes 

• A driver program iq make your TRS-8t>' video 
monitor serve as a blacklmard for the instructor 

• A display program tor eacn lesson lo provide 
Illustration and reinforcement lor wliat you are 
ti earing 

• A textbook on TRS 80* Assembly Language 
Programming 

• Siep-Dystep dissection of complete and usetui 
routines to tesi memory and to gam Oirect control 
over tne keyboard video momto' and printer 

• How to access and use poweriui 'ouimes m you' 
Level M ROM 

This course was developed and recorded by 
Josepfi E Willis and is based on the successful 
series ol courses tie nas taugbl al Meta lecfinologies 
Corporalion the Radio Sback Computer Center, and 
other locations m northern Ohio The minimum 
system required is a Level II 16K RAM 

REMASSEM-1 only $69.95 



REMboft, Inc 

571 E 185 St 

Euclid, Ohio 44119 

(216)531-J33fl 



include SI iO lor sfiipDing arO fiariflimg 
Oliio resiOEiils add ii'/,'/, iaies Ui 

IRS 80" 11 (1 tiademark ot Iiie Tandy Coro 
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HOBBY WORLD 
ELECTRONICS 

America's Largest Mail-Order Computer Store 



CALL TOLL FREE: 

(800) 423-5387 USA 

IN CALIF: 

(800) 382-3651 

LOCAL & OUTSIDE USA 
(213) 886-9200 



BBB 



Electronics 
Books trom 



CmXCEm!l 



INTRODUCTION TO 
TRS-80 GRAPHICS 

Provkcir^ iiinplrlF mini 1o tuvc« ■>! 
Itr^phits |fri>|fr^mniinj( uunj( ri-*l 
rijmp4H which run on TlTtM 
Bitfik JHRim With lutk (r>rHpp1t ni 
brw driHiini^ jnd beadi tn jiprimrlric 
4hjp«, tijpirp jninutiprv Jnd mt-te 
adv^ncrd lopici No nuftt rvqulfi^l, 
bur t^miliAOlt Mith B4Sir Jiwih^ 
nl A TR&-M IfK njnmnp pumpl*^ 
hcJplul, bt*r iiKnl ci>«Krf>l» 'PpK Iv 
jH IflH cml cTim|Bjtm with Rr^phH* 

:?-"?!';:: $8.95 



MICROSOFT BASIC 

CiHTipkIr *n(r'>duc(ion on prciKrAm 
minji m B^ut llluslFjIe^ (OfHppli 
»ilh Fiimpln tkll run utinf MIrS 
limiK ol BAStC irttrtprvlpf^ (iiit- 

Icvrl of BASIC Cin uvt vjtujhte 
prtlKrAfnminH lime jnd rHof f Bmi4 
juunwi no pcwr pfuxrjmminK I'l- 
p«*trncr hifl bjiK undrrtljndinft 
□t cnmpulrr luncijinmljh 
be uwtuJ 122S lUKT^F 
I Nn ll^«IB)W-23-1 



The natinn's most popular com- 
puterized tovs and )f*>"i^ are now 
available direct from Hobbv- 
VVorld' Electronics. Name Brand 
Products include: Atari Home 
Video Came Center, T.I. Speak and 
Spell, Hand Held Baseball, Football, 
Fidelity's "Chess Challenger" ar>d 
^many others. 

FUIIER BJCTRONICS RF-2 

TRS-80 DUAL CASSETTE 
CONTROL CENTER 



SEND FOR FREE FLYER 
FEATURING: 

Our new line of Computerized Toys 
and Games, Computers and Ac- 
cessories, Disk Drives, Printers. In- 
tegrated Circuits, LED's Semi Coi»- 
ductors, Connectors plus more and 
more. Select from Hundreds of 
Items at Terrific Prices! Circle our 
Reader Service Number or Phone/ 
Write for your Free Illustrated Flyer 
Today! 



TRS-80/ APPLE /EX! DY 

16K Memory 
Add-on Kit 

E\fr titling nrrdprt tt up-Kr^dr ytttii 
Ift^AQ ||< An jftfiitinrul IbJl ir» 
rludf^ il&u^rrjlfd in^fru^riunt 
RAUS jnd prr prnRr^mmrd 
rucnofrl Sit sp«cM< tcM»li rpquir^ 

$88.00 

CAT NO DESCRIPTION 

lllh IRS-fKV kfvbn—il Unil 

II^A TRS40Eip Intriljrr 

Prmi In VV7H 

B iR^aa lip iMtilut 



Applr <t 



$74.95 



■\id! jnrf Mfno'i/"": iJiM'm' lo^ilinn' 



S9.95 



HOW TO GET 
STARTED WITH 
CP/M S7.95 

Hihinj[ Irnuhir und* r\ljnding 
ChMT Hiwk will itti you inti> tMcn- 
(wb in J In* rasy strpn- Md4< 
populiir ripvrjiliix «tittrtl npUl»r*pd 
in timpke Icfm, glna^i'!,, li\1 at 
kifihtjrF nunuldcturrn Hjppci'tinR 
Cru jnd U< ui CP/M SoflhJtt 



REAL TIME BASIC 
FOR TRS-80 

Will ifjih YtKj huw li> >v«d jnd 
undrnUiwI prfifrjim m BASK 
Bmi4 inlroducH cnntrnl concppTi 
uvnf kr\txurd jnd uite^n Lvjrn 
hnw to inlrrljrr IB (Ml In nifii-v 
drvKrt Jifd wjfv «in«r tprcifn: cir- 

Nn d^^1ft)9B-a^.l 



Nl, miHt pJuRRmR ind unpiujt- 


Irl tnu know llllui cif iHH ni 


xinX cj\&^rtF Eiblrf! ^jkn wrai 


both 1 re orders. No* tixj r^in 


dnd Irjf cm vnu' cnrnpulrv 


KmulljnpoKilv CSAVE »ilti both 


txIFin. jddt Ihc llFi.hilill IKlt 


inrmdrii, CIOAD wilh rilhri 


yitu nrrd Ini Irvrl II djij 


iFIinflr' i:ic.« Itpr »ilti Imth 


tlorJKV' Inlerrul ippjker jllu%*5 


rrtt>niti\ Tp^lrd jnd fpti«-wrd 


tiHj 111 Inirn tu CSAVl ilnd 


■n Miirh "•* Ci»l»T Cnm- 


1 to AD. ikii illootxw hi lillm 


puling Cnnipjct unK 4" i V<" 


In Ijtl lofwird And rrHind 


1 I'." hijih CiicnptTltIt d^vm- 


[Cll^n Indrprndml tnlumc 


hlrd ind Inlpd m 16 n/ 


(i,nlr<kl kf* ynu Ad|Mft m<»nili>f 




tolumr »ilha<jl jllrcling 


Cjt Nn l^-> Fur CIR-«I 


Inidiid >i>luniF BuiiMn lIDi 


Cill r-ii 1471 inr CTR-M III ( I* ;i 



$6.95 



PASCAL WITH STYLE 

A fuHlr oritlpn Im PASCAl own 
In hrip Biilr mnic jccuijIt. nioi 
iter profftan. nuidvUnn llul «1rru 
profidm oiKinif jlmn and "hifKji 
Ihinfcinf iWljitrd vl nl lUndlrdt. 
S^mplvt n' PASC At pniKiAim Jir 
Ainnna Ibr ivhhI rvad^MF mti 
AnrAbnr SpF<ul cbjplFf ih(n>^ 
h(M fo u>t lup-dnwn Appriuch with 

Nn HilM $6.95 



TELEPHONE 
ACCESSORIES 
YOU CAN BUILD 

Mj> p«i>vr lit br nnF ni Vhr nhHl 
pOpuUr l><Mi4t in tr<hn<jl librji^ 
Rrmolf riniinK JC^ip Inlrnmf, 

s^rjkiM%. Hfvrt.ti tfijinhter, diAlin^ 
tii piflj^e jnd tirr drpjrtnvnlt 
buncLir jLirm phonr vlmcri 
thfit j(f wHnr uwful phiw j<- 
rpuofin ifKi cjn buiM »of j Irji- 
hem ol riarnniFrcul imt lully i1- 
hiflfjlnl. tl«i>-l»-tlFp iiHlnirlinm 
Into W1 ph(»fH rrRubttw^ jnd hJhH' 

Nn HS^M ^^.TJ 



INTRO TO SOaO Si Z-ftO 

ASSEMBLY LANGUAGE PROGRAMMING 

An intrrKlucliHt Utnk jI jurmbly lechniqutt jrr prrtmlrd jloni 

LnKUJi* pfURMniminii lor BMO' *rlh iiBlrucliiim. DiJ(t'J"H jnd fi- 

Z-M pi»irvH>rv Intended In pfi> jmpV^ prfividrd ExrrcHn with 

vidr jbfivl rvrr>ttkn|i Ihr pfiiftum jmw«f4, included wilh vjrh 

mrT rvnk lo ri^I ihr nmr inji iiT ht-. thjpiri C7 tf^g 

oi hff mjfhinr Prr>|trjnimin|| CjI Nn H>tb^ p/.TO 



FUU£R aKrrRONtCS RF-3 

TRS-80 I/O 8r AUXILIARY 
CONTROL CENTER 

■ Li>n>ri/l', lights, iFt/eo fpcijfders, jpp/i^rices l/iru voiir fKS-flC 

• V% if/i (ompfefe iippiiCJIion io'(wjr(> jraf dotumenrjtion 

• Buill-in relay p'ofetfs »«"■ TRS~8i) ipU\' 

• f oofra/s from ffacfions ol a seconrf (o mnnihi' 

In chnk youi RS-J1I nulpul 
Mifhoul lurlkin^ on Ihp printri 
Built-in mtrrndi ipidv prnlrcti 
And bvpAitn rnnltfil tfuirvnl 
I mm vnu< viHilivr 7RS-M irlj> 
Nnw vnu <*" evrn nptrJIr fa nr 
mnrr m*cttr frtcwdf* MirU 
Inr CSAVE NOTE. UnVAC 
CONTRDIIER IS NOT 1NCIIJO 
ID A iimplc iih«n»lic jnd 
piilt l»l it uipplird- Siir. 1" I 4 
> I ' , " 

$39.95 

TV 
MODULATOR 

(kit) ''•<■"""-"'-" 



Thr miHt »rtutile TR^flO jc 
iHurv JfeJiLibkr Inl^y* OHm 
IrJlu'vt tound only in unJI% 
(■4lin]l much ittryrp Siiiw \itu 
rjn cnntroJ li|^n whrn ynu'rr 
nffl hfHiw d1 rjrkdoni limrt' Turn 
vidr^i rr^iicilmit Hfuipmrnl on 
jnd itit J I prrwl l>nm, fvrn 
mnnttn in ddijnrr Inrprnjl 
hveprt rjn b« uved In Mjtrul IK« 
pnd ol J Uing «t>f1 II jkii irU you 
briov Aith nor b««p, h4*t bp^pi. 
rr«. rijctly -thji pjft nt Itv pco- 
jirjm ynw xr *nl Alwi jllnvt) you 



TRS-80 EDGE 
CONNECTOR ft 
CABLE 

■ *) DinU-JI'j 

* ib ol 'ibtxjn cable gtlii.hf.-d 

SUndiid <t>nnnlu> <nd IjMc wl 
pklRt inin i«jr nl iruin unil nr ri- 
pdmion tnlrrlice. Fjchm prF- 

C*l. Nn MJ7 ^OiSoGO 

**' '""2fof S16.00 



• Ij! 



A I (Fp1\ (iimpovle virfm cnjlpul 

linni inmpuli-il. TV f^mf^. rU Kv- 
quites bV(JC, npeijlrs itr jnv sijrv 
djiil B&W r\ . ibjnnri 1 i>i I < iim 
plelfK tbivllWd Nnl In Ir uwd 
i.hi-11- piiibilHlvd l» lj» Wl I I 
CjI Nil It-'i 



S4 3forS10 



TRS-80 EDGE CONNECTOR 

■ m Conrjcli U>i20! • I' Spdcii)( 
For ciparfHon or nuin untl 

CaI No Oncnptmn W«|tht Pncc 

1«M TRSM Edcr Conn«lnr J ni M7; 

JU7 to Cimd Ctbtr ] <I InlRlh 4 ai MM 

2I4T mCnnd. Cjblr 10 II Irnilti 12 Ul. 116.00 

1147 WCond. ljb4F];lt. iFiwIh W uj f M 00 



TRS-BO $19 

LOWER CASE 
MODIFICATION KIT 

Mndilift youi rtijdimf In 
diipldv both upptT jnd Un»rf 
cj«r Imljlh m minutfs, rrquifv« 
drill loldfiini i>nn jnd 
Hrrwd'rtrr M ilh <omplrlF 
imlfuf lions CjI f*** 1'iSO 



fS'//' DUAL AND SINGti 

DISK DRIVE 

I ENCLOSURES 

at low as $25 

I fiti mo'( '^landsrfi rfisi ijfives 
SfiiiHiiff, MPI, Peflpf jnd more' 
)uj1 drivF rrvlotuit (itmtrurird nl 
h>-im|M(1 pb«lic, onr prprr moklrd 
cnrHlrucliurv rlurL'hal-Rrr> linrUl 
I SihrIf dtivF FrKlnvjrp inrtttruclrd 
iuKj(ed brrgr-lirwih ilp^l. Vw3 
I prpTF cnrHlmclinn 

C«t Nil Dfuriphnn S^i Pricv 

I n^i DujlEnckiwrc I Uxt^l 

I II4S Sirwlc IiKlinuiF I lb>»'; 



LEEDEX 

Video 100-80 

The model ftO rFdium jn irb 
du«lFijl grjitlf marl J I ijhiiiri i*ilti 
huill-m di>k mounlinft tJiubilil^ 
jnd ^urr tor jn irAl4 P( Ivhird 
tctf cuilum dhi|Eivd ei^l'nnKS- 

The Villd «lJl1f (irlUll't JlWrf« A 
^Kjrp. limbic jnd Irnublr-lfrt pi<- 
hirf The Iron! pjnel rnntroh irv 
cludv puwrr, contrjil, hn'ircinid! 
hnid, hfftiijl huM. jnd bfij(hrnn4- 
AdiuiEmenli tnr u/r, viden let el. 
jrtd Aidrtt jfF IntJtrd '>n [hr rv»r 



RuKiEPd mrljj 
Sucr 



Mnrr 4il»k di^li 

$199 



SHUOART SA-400 

5V4" MINIFLOPPY DISK DRIVE 

lrwlu>lr> lUndard in ditk drrvr^' mnlnr ^cluJlnr jnd dm|n wbiih 
Hjrd jnd «ill tcclnririK, IS trjirk jtuiri^ icjdfaiilf *(iui*o Piiori 
»r*|lf drmrtv. 11 irnri: jmr^wrij, rrquirrniFntv ' IJVDC ji I 1 
compjrt nnlv i'S" i 111" i 8" jmpt - IVDC Jl 0^ jin|» I Fk> 
drrp, IrJluiFt dirFCl drivf tlcppinR cjhinel Wl 4 Ihi Wiih rrunujl 
(jl Nn 11M SA4fln»lnijnujl ilSi 
CjI Ni>. 11S40 Mjmijl nnly M.W 

MICRO SQUARED M^-250 

DOUBLE SIDED DISK DRIVES 

Cnmplrlr 



Twn Doublr i>6e^ dniin virkl 
IMK B>ln nn TRS^O «TSK Byln 
nn S-tOO &vtlFrm. Fa«l IrAmiri rAI« 
ol ISOK Utirtlin Nn miHlilKjlHHl 
nt hjrdwjrr or trilFkJrf nrfnH't 
CAt NO niWRIPIION 

ias4 UJ ISO r>i^ OriiTf 

1)2S IIVXI1 Hjrd Srclnr Diikritn 



lid 



lib Pntvrr SuppI' 
Inrv T»lpd lilr f \pr< 
lAiKY 10,000 hourL jvt^rj^Lr medi, 
Mr 1 nkillinn pjur^ nn j unslt 
Irjck Prrlrc Drivp* 

WliCHI PRKi 
M lbs IlltSIK 

SWS'^bklO 



VERBATIM 5</4" DISKETTES 

as low at S33.00 box of 10 

5 boxes lof OS low as S150 

525 SERIES 

■ Dduhif rffrliilv ' 

• Single Sided' 

• Ppriect lor commefcu' and general applicafioni ' 

Cll Nn. Tvpr Dncriplinn EJtf in* flitr 

IU7 S1MI1 Sull SHIn tR^«n ilVOO 

IIW Sli-m in twir, bird %nrlh ^Ijr. Appir lll.OO 

1144 SlS-16 III hnlc, h«d Micrnpoln t)100 

550 SERIES 

• Quad den\ity' Ithtuhk- ■.iibti. dnuhle densilvl 

* I Of comiiH*if 1.1) ,ind ^pnrrsl .iptihi-dUoryi' 
(JiNo Itp» llficiiplion IJwIni Pinr 
Un SHMII Snit Sector SA4UI.MPUJ, tS^'Ji 
1J2B SWUD in bok Ujid BAil. Wjngrn. JW.»S 
1114 SSOIk llihokhjid Micri>^l tM.*S 

577 SERIES 

• Ceili*ie<( tvtKe' 

• Sin((/e sided, double dcnsjiy' 

■ fof crificj/ data and app'icjfHWi' 

• fiiYid m huh prolpcrof ring' 

• Cpf(i'i«i "" (rails' 

CaI ko lyp* Oncnplinn LJh Inr PnfV 

1130 577411 Soil srclni TRMO r« M4« 

nil t77'ia 10 bole lurd Norlh SUi. Appit Ml ill 

1132 ;77-tt 16 butt h«>d MiirnpnlH. pIc Mt4; 



HOW TO ORDER 

ly b> check, MjslerchdrKF, 
Viu, III COD CkiiKr iiidco 
plpA\f include etpiralum d4li' 
fr>reijcn pjy in L S. furyd^ Otdei 
bv phnne 01 rruil, ni t1 ••■.<' rf Uil 
MINIMUM ORDER SKI ple^ie 
■ncluile phone numhei jitd m,!);- 
J'lrwrivfur >ou jre nrderinjc 
liom Prim bllid Ihru UtI d<v nl 
Cliypi dlte SKrPPINC: USA 
•rid S2 00 li>r Ihc lirtl 2 Ibi. for 



KrrKjnH Jdd <S( Inr jddCI lb. }i» 
lit add 7S( Inr •iddl'l lb FOR- 
EIGN: iuiIjcf: add ^^ Ml h>r liryl 
2 \tn. MM per tddfl lb Air i6d 
t11 00 lot lidl 2 \bi, %'i lor e«rh 
•ddrl lb COO^ 11 iddM Guar 
anleed ulitlJCtion lor 120 dais 
or ynu' morvy bark' Nirl re- 
ypiinsible lor ty pojtijphical 
Pfrnry Some ilemy yub|«(l to 
prini ule He r««riF (he righl 
In limil quanhhet 



19511 Business Center Dr Dept. V5 Northridge, Ca. 91324 
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. . . We have them ALL 

All the Disks and Printers 
that interface to the TRS-80 

BY*" Drives — 8" Drives — Single and Double Density — 
and Hard Disk Systems with up to40 megabytesi 



TRS-80 
Disk Drive 

SAVE 
OVER $100 

Vista, Percom, Lobo, 
and others 

Fullv compatible with 

expansion interface 

and TRSDOS Software 

Some 8S Low as 

$359 



CP/M" 


OPERATING SYSTEM 


for Mod, 


1 ListS14b ... 


. S129 


for Mod 


II List $170, . , 


$149 


Complete lire of CP^ Software avaiia&ie | 




atdiKOunlpriCM. 


1 



CENTRONICS 
PRINTERS 



NBW730 

and tractor 




$779 



CORVUS 10 megabyte hard 
disk for Mod. I or II 

ONLY $4795 



7791 ITBS-aOLinaPnr 11, Li« $1245 W9' 
779-2 wlt^ IrvcTor.Ltt S1360 .. 1049* 
702-2 t20cps bi-directional. 

tractor, VF J 1995 

703-2 185CPS bi^iracTionat. 

traCTor, VFU 2305 

(tf^ilSped fretflht collect} 



ANADEX 

80-COL. DOT MATRIX PRINTER 



CONVERT YOUR EXISTING 

SELECTRIC TYPEWRITER 

TO A PRINTER . . . 

Power Supply & electronics, atsomblsd & 
tested. You rnaka only • Mrrple toierotd 
irtataijatlon (or havt t^te factory do itl. 
N4anu^CTurad bv Ekoo 
Para.iei waton, Lj»i tb7i . . ONLY teu 
TRS-BOcaWeispeaNMOOiorMOOH) 92b 




CofTiplatv Ljpper and tower caM ASCII cinar. 
»et. br-dlractlonal at S^ ilr>ea/rrin. Peaum 
RS232 20/60 rr^ii currant looD and CentroniK 
parallel jntartact Ideal for u« «vit^ TRS^O. 
Sofcetef, C'OfneTico. and Nori^'Star svstemi, 

OUR PRICE ONLY $749 

Isf^ippirig HOI 




Bi-direcTiora:. 150 cpa, logic Mwfcing; adiust 
aWe factor Awaiiebie wItH iow«f ewe com- 
preiead pr'inT. formft langTtt control ct venkial 
forms control option. Cefitronlca ilyle parallel 
irterfao aUo availabia 

T.I. 810 witfi senaWoarallel interface 

Lis! 1940 OUR PRICE $1735 

T| aiO primer outperforms Urw Prmtor ill. 

PAPER TIGER* 

% i 




Paper Tioer, ust s99& ONLY $895 

wfgraphicsopttona, »Ki. bwfler, snw 5i*9 

IP 225^/1210, 1250 optlor>sLiil $004 834 
|P225w/lrector. 1210'.2K buf tar. i 

^raphici opiioni, Lr StOOe 899 

TRS-eO cable 46 

*1210 option ts exparidad/cornpreiaBd print. 



TM 




The Fantastic Letter Quality 
Printer at 55 cps . ____ 

5530 RO/Onironlcs mterf,. $3086 $2689 
Itfiipped freight col lectl 

Pr|r>ten for TRS-8Q require Lave! II rnacNinas. 

Printer cablei axtn. Call for o^'ica artd order 

nurnpef, 

' Same m Line Printer I 

t Sarne as Lme Printer II 



SHiPPfWi,AND iNSiJfiA?lC£ Atftf J5 fof S«!6cinc Convener. $fi 'or ti'sk tfr'ws $T0 'or Megaton Cenuontct tiriniers sfHooed freigm 
coileci ContMt us tor ihlpptr^ mfoftr^atton on olhvr prmteis 

AH ofices subfecr to cnanpa atxl ah often subfct lo wtftdrawa' wftr^ovi nortce Pnces m thts aa are for prepait! orates SiigNfy ntgher prices pravaH tor 
offw-fftan-prflpa^orders ,e. COD.ced-fcartJ.erc _ WRITE FOR FREE CATALOG - 

MiniMicroMart, Inc. 

1618JamesStreet, Syracuse, NY 13203 (315)422-4467 TWX 710-541-0431 




TRS-80 
SERIALI/0 



I -J I 



M 



RS-23? comiMbMe • 
Can b* usad iMtn or 
UMtrMut trit Maa^Mor 
bM • On board lvMtc^ 
■MetatM baud rata* 

o«nai50.3oa80o 
laoaMaapaMvoT 

no parity (XM v eve^^. 
StoadaUtrte and 1 
V 8 Uco bhi. O.T R 
i>pa a naqwiraa *5. 
• 12 VOC a Board only 

S1^gen■rt^to.801Q 

Mtfi pirta SBB 95 Part 
f*D 80lOA.ataamaM 
179.05 Part rto 0010 
C No cotnactora prc> 
vflBd HC bei9w. 




!.■'••.»» 


^ 


"WW >»l 


^ 


awfM 


^A ^^^Mte 


> ■ M-^I 


...' J^^^L 


.^.■uimt— .^^^^ 


w oafM 






t -(to* <M* 




■4>«wiM*a» 




«ntt(MMfM 


- 1 


«o «■ h« m 


*«■«' 


- - H» 1 



COMPUCRUiai 




S 1 29 95; Mcnarjaa oon - 



THETELESIS 

UAR-80 

rNTERFACE 

UNIT 




For- the TRB-flO with 
UvillBa«c»FVtiv<dea 
8 outoun * ProMdH B 

■vma • 2 h of intar- 

conneotinoc Ala «/ con- 
nector • nun d-rHCt'V 
IKO TRS-ao« Pi ■...- 

auvptf praMtod a . 
••rrUBd and - ' < 
PBftwaVAnec 

iiictorvoncaS'C- " 



GAME PA00L£8 
& SOUND 




IrtclMJea: 2 gama pao- 
dlaa. mtarface. solt- 

wira. apaakor. powor 
BUppt/. f\M\ documan- 
taUor indudMig ache 
matica^ (haory o» 
oparatiofi. and uaar* 
guide, plua 2 oamaa or 
caaaatta [Pong erir 
SurarvpWMr), S79S' 
Complata Part N< 
7922C 



DIGICOM DATA 
PRODUCTS INC. 

Serirs 312 
Acousttc Coupler 

^ 

300 BAUD Ongneca. 
Part No AC3122. 
Sai99S 30O BAUD 
Aniwer Part Nc 
AC3122 S2t995 
'CDSALlOArWMr/Or- 



LIGHT-PEN 
ForYourTRS-aO 




4B carol jRyeigineeraa 
>nflin«nant and iNMhlha 
proper can wn Qnt 
aa lia f a ot o ry uaa vd 
rianv vw^ of earvKx 
Pan No TRSBOLP 
SSdBS. 



SYSTEM 

EXPANSION 

from 

LMW Research 



tfL 'I • ■ 

r«nKv> • Panii.pi^iii' 

ar port • 0«i cnaana 
port • Reai-t»na ctocfc 

• Screanprvnartiuae 
O-tnar- ^Txmr supptv 

• "" ■■ [Kl'^t*- 

• .k -iik 
I ' ■ I L L::^-^ ana 

u>'wai Part ^Jo 
■.VVW1.S69 95 



DISKETTES 




Bo«of iG 5 *2aa;j 

8't39.35. 

Plastic txn. hcMa tO 

(fiakattea. S S4 50. 

e se sa 



IMtlUMI 

f-ur tht Acpla 
TRS-eO or Pt-l S8 
each Part Nr 4" 1H 

1 1 ■ 



LEEDEX 
MONITOR 



CI 



12- Black endW^ica* 
'? MH£ Bandwidth 
• Handioma Plastic 
_BW 1139.00 



S-100 INTERFACE 



-:^ 



AN S-100 btl Aotfitar— MoU«rtioard lor the 
TRSflO Kt OertNo HUH01DLXK S29595 



NOW! 

A FULL SUPPORT SYSTEM 

FOR TRS-80 




• 32K o( RAMI • EPnOM ftrrrmiara • Oak 
;aritral • Oat« ac(Ma«lort • ParaHal I/O • 
Bartal I/O « Rufl into GPA'a Metnarooard 
GPA a <9U*tv daa'on ircludaa • 6-44 pn adoe 
cannactDr«e'5\r-5V. •1SV.-12Vcnamil 
POMMT auppiy raqurvd • Actwa terrrunatna 
Tim MottiartKianl. Part Ma QPAaO. a or*y 
814993. 

TAKE ADVANTAGE OF 

GPA-EXPANSIDN CARDS 

FORTHEGPA80 

Maawra earda: ''!■ ■■ ■■' ■ ' ■ -'n^-mt^ 
oiffUabisnirvaurTM-' , i ■ \, ■■ -.i 

TianMiryNarTwadC i .. i > ii. I'. 

No GPA801.t1t9b3 JB-a»t■>lb^:«4■> ■• 
DynarDic Ram. Part Mo GPAB02. (224 91 
Card w<t ti 32K ol 4 1 1 S Oynamc Rarx Pert Nr> 
CPABOa S32996. Alt carda corv aqu'Opaa 
■Mitt aocheu to aoconiadate 32K o< Ram 
IPHOM firwwara aerri. Put those wUel* 
■utniAxiat ir T wrrmwr^ Dart unata ibrne 
uadra and trioadkia taoe* and (ftaKa For 2706 
a- 2716 9>ROMB, Pvt KJol GPAfiOa S79 95 
Serial I/O aard. Hares Mfwt you^« bean 
aaking for. a fid sanai ternwiei ir<ar<ece. iMr 
RS-232C v20riA CjmritlDap input/ output 
cwMAfea Part Ua. GPAa07^S7BS6. 
ParaHal I/O Card. Concrvl Sjfctona m tie 
Okitoba vwald monitor and acpra red bme 
ew«a TM)parBWoijtpjtport».Dioa)Aitchaa 
aalBCt ports ca2Ml] Part Ma GPAfiOa 
S79.95 



FLOPPY DISK 
STORAGE BINDER 




Threi'Ting bmdar 
comae with ta*^ trana- 
parent ptaatc daavaa 
wtich acconvnpdete 
either wwfitv 'i*.-' ■ :\ 
or ten eiQ- t pit 
ftopdV diakft. Bindc' r. 
i0 hMdar» S14fl5Pi. 
No. 8800t EitrahObarf 
9&Ce8Ct\P«tNoBOO 



DIGnAL 
CASSETTf 




5 mm each side Bom 
ol 10S9 95 Part No 

C ? 



DISK JACKET' 




Hotds two 5-1/4 «<ct) 
dtakattes afxl vmI f* 
in V atandard three r^ng 
under sggs/iOPack. 



TRENDCOM 
PRINTER 



■ir 



.'. V r.l .r<i .. 1 H "I • 

o'-<'it pUBMJfis Ml fere 
TRENDCOMllOO.Pm 
No TRQOlOa 949595 
TReNDCOM 300. Part 
NaTn002CQS37595 
latarf eaa for TRS-aa 
PBrtNDT9QAS4596. 
for Apple I. Part Mo. 
TRCAN S7Sg5 For 
PET. NO. TRCP2. 

■■■'[ ^ 1 V-;t!Jb 



5ARG0N: A Comptitdr 

Chess Program 

^«et<^rw the uvTipieta prDgran met won the 
1976 Waat Coaat CoinpJtar Falre Ibuma- 
metn Pert Mo 00603 -TRS-BO Leuetit 
PtNg 00604 — Ap|HaW(24K] 819 96 



SOUND EFFECTS AND MUSIC 
FOR YOUR COMPUTER 



«««^ 




SOiV. ■■■,.---i ic(vnp>eteav5tamltvidbdes 
a K" < ' •' unt iMth wciume cortrol 

airi.">i ' '1^ rnnnactars It bowts 

eao' " ' r I 'lamaivdcanveniBnt 

to I .• jg it >n. and plBv One 

ycat ." ' -11. wAAEpackagi ("v 

cdulee >Ninu u> aJUNOWARE proo.r'arwl 
PTT ISKI Pwt No 20003. KB 95 TnS-SO 
Level II (16K1 Part No 20002. S2B95 
Compucotor II (BKl. Part No 20001 . S3B 95 
INTRO to SaLlMO^A/Aneoragrannt only PTT 
andTRS-aOPartMaSO0CS5.Sl495.Comi»i- 
csia-ii Pert Mo 20006. SI g 95 



lb OrdfiT' ^^■"ttin pert no descnptnn. end price InUSABWppmgpa'CJbvub •j'-o'tlHi&BCCompan.eflbYnhflrK T-monevadef 
lU VI UCT . ,^ accept C.O.D. orders m the U S orty, or a VISA or MaBiar Crier ge rw expiraDor date, i, i^ut j't;, pfiong no 

■ shipping chsrges wiN be added CA residents »dd &5% for tax Outside USA edd 10% for ar meil postege and hnn- 
dting F^ymsnt must be -n U S doHers Dimie'- mquciee imnted ?4 hour order lifie (403) 448-0600 



Sendfof FREE Catalog o Dig self addressed envplopowitti 4 1* postage gets ii fastest' 



ELECTRONIC SYSTEMS ^^'-* ^ O. bo* 21638, San Jose CA USA 95151 



If you Bnjoy drtving, you'r* going to gal a 
COMPUCnuiSE Once you &»B what it can 
do. you just won't b« able to live without it 



BSDaiiSI 



i8:$S 



Th«t QadcM liU into rtwal daihtiOfldlE . m> BtraJr wsn wi ■ Itnf aparM emi nkc Ihe Ktejda RX 7 and 

orK»rcu ria«« >t. cw^ tnpU liMriywiga r47 !>>« dafwd iniog tvllBjwu th»linw. Dow last yoti'ia^Mng now 

iirvou**a Manor tri>ilrt» or sine* t^•U« rvosaaing. now rnany tuimgrnti^Moityoki r«^iiinQ,«itti«allha 

tn•l•n|orl^••y•(«oalX1 IMlnp . orsaliixi»p«> houi al »• fnomanl oi todlwit^p larnpataluta oufiNta 

tnttM [orcMiAniMTicarMtjr*. il v(M prafan. .ori. i| Ml tnff'apMd i«n« ^r tha Inp, a slop waHt lap 

lira, anaWrfn , ho^cnuc*! tuntitr for yow('tnc-^ow 'natyQaiiont mora t^* 110 «Mii (Ma fiewmjcnuxvo*' 

iorifwitipalviMjrtMe9er>ia««ra|}a ipaaa . ir«9 ■« gtvM vow wou* w*'*!!* IMM Ic' ina inc ''ov »•(«< <t t" 

rwiKs.noBl'B'n litera rvnaining «o Didwetnarikw* tt<al 1 alaahaa c(uiaaeonnola«in*rata *paM set 

onthaoontti)llioatito*«lwiwlav«i apBHirokiare tf»*eiira')1T>»ConnpuC(ulB»«»iilheap youbiMv v^doniaf 

lamwiauiwii any trtp . . laikng you moia than foj wiK »««r want lo know 

Tna CornotK'^iM ti no* (I>lfiCLiti to wiUaM . ihovgh i\ doaa connact to awryibing excsoi I'm ogaratla 

ariMr JnliiTOuvairMdcofnpuHriiadlik**! ro1'^vn't'1 KitindotftrKWfnMCtitKndiniingcantM llmHwofli 
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MAIL ORDER MICROS ' ^ 

Oaflt. 580 • PO Box 427 • Marlboro NH 034ft5 
Ptwfw: (603) 824-3041 * 
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Ever had your car stolen? 

The first reaction Is one of dlsbelM . . . 

. . . you JrnoHT It was tight tharal 

W*»tyOM»«n: li'-KAiafin/Tlwril-jnijclnjTxoJi >{|ri<non 
Tha Slaal Siopoa* * ^ aaar io >nai«>i and aWtoM MnposatHa to 
daiaat Cot/canttyMMit.triwuwaM tor pafkkigatlandartaota 
Q*r waiA Othar "Miinai.ToueaiaMer*! tot^diO'toodt aMority | 
wMt ttwn ba iBl* ic Btan in* car . t*«r il you >U«a tiw Mtfy* tri 
Iha MW^n 

1>wit>^tKiM)niau>*atof|90 butwanavaaapacaitoryouai 
t3e« Doni ptocraitirtala Odor aKKM 

NoM TTtt« proAid aorHs baat ort Da riOft c art, M«mi« nX7 
emvm% mtjai orOa< adOilionai rrvMtM anxe «#>icM ooeta la. Tnc 
Staai Siopoar can M mtOtima tor Ma m flaa Poracita. Farran. c 
oitar h>flr partor«n»nc« EutOMan oat by latuminQ i«irl to 
lU'Xj'aciijr*' ivtiti S3 Tfiav DroTma quich nwdN'cvliort ar^d taiurn 
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BRAND NEW*TRSeO 
and accessories at FANTASTIC SAVINGS 

LEVEL 11 leK COMPLETE $720 I»TRS-001S 

16K EXPANSION UNIT $400 #TRS-002S 

32K EXPANSION UNIT $525 »TRS003 

DISKDRIVES $425 each {Specify Which flrhw you want) (fTRS«M 

FRICTION MODEL PRINTER $870 #TRS005S 

TRACTOR FED MODEL PRINTER $1350 »TRSO06 

LINE PRINTER 111 (AND CABLEJ. $1550 «TRS-007 

MOD II 64K . $3400 (TTRS-OOe 



TERMS: Shipment normally wilhln one week ol receipt of your order <with cashier's 
check, money order, or credit card) lor microcomputer and three weeks for ac- 
cessories ichecks take two weeks extra to clear bank). ADD $2.50 PER ITEM lor 
HANDLING. Everything will be sent to you with UPS Ireight charges COLLECT. 

'NOT UPGRADED USED OR RECONOmONED LEVEL IS WITH OLD KEYBOARDS 
BUT BRAND SPANKtNG NEW TRS-80s fN fACTORV CARTONS WtTH FULL FAC- 
TORY )/VARPANTY' COMPARE PRiCES AND QUALITY AND ORDER FROM MOMs 



ASTROLOGICAL 

COMPUTER AND 

4FUNCTI0N 

CALCULATOR 

ASTRO' 

Goat ro^ a iaaanaUm^ took Ir^lo 
vov pcionaMv traita Ccnparaa 
iftdK^aiflnl uvritMnatkin* 
UatdHi )O«irMi'«)0»cai irm» 
tnema'o anfiiar—ti»»t p<w»enl 
or ^jra Onaain-dactA •'^afyl'l 
of wH* ctMT^oMibaH) uran you' 
Doll fWi' acoMaa. «au( tar*- 
yOWClMK) Aaguiarrv Ma9R 
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M HorwpMil &&n » C«iwmtnl 
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UMd, working arban ramwM 
Horn tar«>c« SAiDftaa traigfit 
ecitocl sr row Dkx ue wVaighi 
m »« %y» Order aMOi 



INSTANT SOFTWARE 

HALF PRICE SPECIAL 
CLOSEOJT-0NLY$4 



TM.aa. L»ai L Ganwa 

Kn^Ma CXiMiAubu) Ctaaa 4K- 

mitocxa 

000C)im4OK)<*> i6K-aiSi0030 

runPacNaoat i8K-«iS«XMI 

Tns«. Lna* I, Flrwwa 
SlUua ol Horwa 4K 11810012. 



TRSaO, L»Ml I. Hebfev 
Model Hociialry Anahuar- 

aiSKxm 
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BOOK CLEARANCE 

UP TO 50% OFF 

Tataa CMino* n*ui Vcm* C«tc>* 
in MMMnH)iAiM*w) NKton 
-wmum tmiUtO. 

CMmMn' <«tl^ « GomiMla Cdu- 

Coirtpbtar Olottonotv (Cwn«*M 
pulHiatwl •SKtOia-MM KM 

POftTRAN PrograirrMng fCanw 
tot-DutliMi*r| MK101I-WM 
»799LnMRO0 

FOmn*N WD<*l>eali (CwraM. 

puWiaiMfi ■eKtaao-«« iajs. 

wwUU 
A Ouitft Look M BASIC fCanHio) 
euDftlMrt MKKM}- wH S4 W 
rxMrUn 

How 10 Buy m Um Mlr>« and Mi' 
cm (tonw-ouMWiW *BKian 
— waanOS, now HDO. 

H(Mr to ftogram UKrooonviO** 
Swr<l-MMHn«> «K1Q37- mm 

Your Omi COAVuM' lS«rt«b& 
lUrMrl iBKtOr2-«M SIM. 

aoaOA Bugbooii 0aP»«tititM*<iO 
• BKMO)-MM ».BB. roM 

t&iio 

PW'Odical OiMda tWt (••rB-put>' 
llarMO •MKMI-wM 13.00, 

nvmtiJK 
PwiadioM Gwidi I9rr (Btrg-puD- 

iwtMFl leKIOU-MM 13.00. 

fWoStW 
UnOwgraund Bt/ymg Ouidi (PM&- 

KingpuOMfMn iaKK»7-wM 

UndartMfMlIng bUctocwnfitiisn 

C«mpuUlor (TAB-Dktl>iliP«r| 
MKIDia MM I7.tta. noM t4 

tli« 8Wf ot C()nvuHri<C4ift«M>l- 

pobiwwt ■BKiaafri.M U96l 

tiOwlZAO 
Fun wiirt Convuiwi BOil BASiC 
lC«n•lI))-f)llM■»^Mt «Kt09t 

«mhk wwusa 

imrodyetton lo MtcaofVOMtoft 

Mtcfooonvular Dioltofwy iMactn- 

MterVCOnipuMr Kinw CB«fn»iiiJt 
•••fWf) «K103^««| S7 as, now 
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<n USA oMv DOUBLE nUT ELSC- 
WHfME. Onlwt aw« UO Md 9S iw 
tivMing IP OonUMnUi UBA. lOS «k» 
whsM Mm will wruM «K«n* 04tf* 
ihiVDid UPS or triumml n>al only. No 
OOCnpMaw SarwU9fiir4»t>ro»<«c*i.(M 
morvay otlw fm ottdK qwiI pi^criMM 
«ld4%.Mt*&MCa>mA.«WnlNi and 
«><p«Htort ««• Man to MOW*. Dwxrt 
niMl flax H3 Bm tfr UartMim HH 
034U. 

Oontfiion ol i m tnaty. 
Htm > angnwi fPiainw 
bMiiart - Mw. bul nol in onitnal 

C«a« ■ HiiiM at iNM M aim 

• frMna awi^«r«J bf nwcNM Otton 

lakon (MUl Gr«4tl sard*. OM**IWn« 
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SIMULATED SURVEILLANCE VIDEO SV5TEM8 

fctca twa milMaMwra liraWwi »« loMH yi) tfimoqlBat »at 1 1 ttwwiMDii' 

<rr •*« *uMaW«n 0) MOao oaHWM » «nai oaMii TtM «t<t' t daMM ta alMi 
Ml 'nat « (Mir "awM w a dnlca dwi aepam w a* a (wicuati<ng ' 
caiwa rwUwamawK p»BiWai am buv«mmmm m<» twa i 
IS entm ai r«il nwiaiw an a tiaawin of ma eotc bacauta »• ca«Nn* and 
wanw taan a(» aFiptr «' Mactnanci. mi vorfBta aPwMa ton i know tfiia 
ar>d8CWS|rMaF>iar««>i'«wwtvr^iBl>c indMaii IvnaieiNbaca BNd*0* 
ana all »«>» i«d naon I'tftti T^•f laMura aawr inaaaaiioN. mow* an an* w«a 
KaM >Miai oonaMicNap dwaayaui a'ln w«inio» tman paint, m alun"iain 
lan« banal «r«> t-iia«a. iDoiaQt inarUnfa. mc oonwai opoea. imwuiad ca«*> 
aleaCiaandwadplaia •naMifaaiu'«r'aMMoon«|ion««i|Ha>aniaB p«m aaimag 
MMara aMMad won in otdara. 

■VS HO fc awriing camaia laaiuMa ilA oagraa ictnalno aaion. ton^JNa 
«aai. ifnirnour.orovltoemiwianvliitHtcataioglPOOM ivMWaifr 
•onafy oonafa la aojuatafeia ta an» an«la lor ilaad<<— aatwigaiiaw^* 
w« MadMii and naHwara^ oruy MOvagidBriv IUfS»««WotaPQOii. at aa 
»ii c«aa wi* irta tVS40aB. wtWftAat a ael Hm i>nMli««i •aim <w)4m ir«P 
iMfytia»(ra«uiaMytiM.«|«»iaias«PD01] i'wi*ainMafv«wa<MtaaMrtM 
inag^iivtrWMDciMDgtMOM Uarmtaita aN«r%n>»agiMrr*tt««a 
caMog aaoOM ana ea«v<a*a raw >«• «« n«nnf faai lunaaMPca aqu^a^ 
naM»aoal »o^Bui iiii. honwo'a«ti« 
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Halty, waac aaciilani cen- 
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PANASONIC 

TAPE DECKS 
Partatanie RSMt us Siarao 
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VERBATIM MINI DISKS 

'<y IPSOO, >^' Afote 

iP>aa*a apac'y Aik 'it 

10 PACK-ONLY IH M 

iPOOr MOW • Ottai • ina 

Baal fof Laia. Agam' 
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MOM'S SOFTWARE 

SPEED READING 
COURSE 

Could bt thB most 
Imponani prografn 
you II aver buy. 
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• PROGRAMMING THE Z-S0-BK1 122 -by RodnayZaks. Here is 

assembly la- g^jage programming for ihe z-dO prssenled as a pro- 
gressive, slep-by-slep course. This booh is both an educalranai 
teil and a seilconialned reference book useful lo both the begin- 
ning and Ihe experienced programmer who wish to lear n about the 
Z-90 Exercises to lest the reader are nciuded $14 9& * 

•Z-60 SOFTWARE GOURMET GUIDE AND COOKBOOK - BK1045 
- Oy Nat Wadsworlh. Scelbi's newest cookbook! This book con- 
tains a complflle descnptran of the powerful Z 80 instruction set 
and a wide variety of programming information Use tne author's 
ingredients including routines, subroutines and snort programs, 
choose a time tested recipe and start cooking' S14.95.* 



ta>M4.u« 



• LEARNING LEVEL ll-BKii7S-by DavkJ l\9n. Wrtllen 
especially lor the TRS-SO. this book concentralM on Level II 
BASIC, explorino everv important BASIC language capaMlily. 
Updates are irwTuded for those who have studied Itw Level I 
User's Manual. Sections include: how to use the Editor, dual 
cassette operation, printers and peripheral devices, and the 
conversion of Level l programs to Level II $15.95 * 



• BASIC BASIC (ZND EOITION»- aKlO?6 - by James S 
Coan, Ths Is a textbook which incorporates the learning of 
computer programming using the BASIC language with tt>e 
leaching of mathematics. Over 100 sample programs il- 
lustrate the techniques of the BASIC language and every sec 
tion IS followed by practical probtems. This second edition 
coi/ers character string handling and the use of data dies. 
$945.* 



• TRS-aO DISK AND OTHER MYSTERIES - BK1181 - by Harvard C. Pennington. This is Ihe def n^ive work on the TRS-80 disk 
system. It is lull of detailed "How to miormation with examples, samples ar>d in<lepth explanations suitable for beginners and 
professionals alike. The recovery of one tost tile is worth the price aione. $22 50.' 

«Z-M ASSEMBLY LANGUAGE PROGRAMMING - BK1177- by 

Lance A. Le^enihal This book thoroughly covers the Z-80 inslruc- 
tion set. abournling m simple programming examples which illus- 
trate software devalopnteni concepts and actual assembly 
language usage Features include Z-60 WO devicea and Interfacing 
methods, assembler conventions, and comparisons with 
8000A;806Sfnslruclion sets and interrupt structure $12.50 ' 

• INTRODUCTION TO TRSeO GRAPHICS- BK1180 -by Don In- 
man. DIssatislted with your Level I or Level II manual's coverage of 
graphics capabilities'' This weii-slructured book {suitable lor 
classroom use) ts ideal for those wtK want lo use an the graphics 
capabilities buill tnto the TRSSO. A tutorial method is used with 
many demonstrations. It is based on Ifw Level I, but ali material is 
suitable lor Level ii use $6 96* 

•THE INCREDIBLE SECRET MONEY MACHINE-BK1178-by 

Don Lancasinr A ciffe'ent kind ol cookbook" from Don Lan- 
caster vvant to Slash taxes'^ Gel free vacations? Wm at in 
vestments? Make money from something that you Hke to do'' 
You'll lind this book essential to give you the key insider details ol 
what Is really involved in starling up your own money machine. 
S5 95 ' 

e FREELANCE SOFTWARE PUBLISHING -BK1179-byB. J. Kofites. "This book isabout money and 
how to make it by writing and selling computer programs, ' (author's foreword). If you have Ihe skills to 
write a saleabie program, you now ne«d to acquire the skills to sell thai program This compact book 
comprehensively covers the enllre publishing process ar^d many aspects of soltware salesmanship 
$14 96' 

Um IM oMcf em* in ifw bach ar Ihk nmgt^* w llamtu yoMr crAtr on a t*pvu pttee ef pafMtr and itMll la 
ao fVcrocompHllMg aaokilwir • PetctortM^h nH 0J4SB. B« ■!(« W iNdu Jt Ciwck or oeuiied rprdM rani inlonrwion M\ a*dm aad 1 1 OO iMrttabt^. 




FOR T^LL FREE ORDeWNG CALL 1 800-258-5473 
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• THE BASIC HANDBOOK - BKIt /A - by Oavid Lien. This book Is 
uniqu«. It IS a virtvial ENCYCLOPEDIA ol BASIC. While nol (avoring 
one computer over anotner, it explains over 250 BASIC words, how 
lo uss them and ailernale strategies, it a computet does not 
possess the capabilities of a needed or specified word there are 
often ways to accomplisti the same function by using anolh«r 
word or combination of words That's where tne HANDBOOK 
comes m it helps you gel the mosi tfom your cornputer, be it a 

boltom-of-ttie-line' micro or an oversized monster. $14.95. ' 

• ADVANCED BASIC- BKtOOO-Applications and problems by 
James Coan is lor those who want lo extend Iheir expertise with 
BASIC Otters advanced techniques and applications $9 65* 

• PIMS: PERSONAL INFORMATION MANAGEMENT SYSTEM - 
BK1009 - Learn how to unleash Ihe power ol a personal computer 
for your own benefit m this ready to-use data-base management 
program- S9 95.* 

• PAYROLL WITH COST ACCOUNTING - IN BASIC - BK1001 - 
by L Poole & M Borchers includes prograni hsllnga AJtn remarks, 
descriptions, discussions ol the principle behind each program, 
file layouts. arKl a complete user's manual with slep-by-step tn- 
siructions. flowcharts, and simple reports and CRT displays 
Payroll and cost accounting features include separate payrolls for 
up lo 10 companies, time-tested interactive data entry, easy cor- 
reclion of data entry errors, job costing Oabor ol distribution], 
check printing with full deduction and pay detail, and 16 different 
printed repons. including W-2 and 941 S20 00.' 

• LOW-COST. PERSONAL COMPUTER BASED INVESTMENT DECISION SYSTEMS - BKllOl -Use Ihis guidebooK by Man- 
Computer Systems. Inc. s president, Jerry Feisen. lo develop inexpensive personal computer systems thai can help you make 
better investment decisions $1500* 

• HOW TO MAKE MONEY WITH COMPUTERS- BK1O03 -In 10 Information. pacKefl chapters, Jerry Feisen describes more 
than 30 computer-related, money-maKmg. hgh profit, low capital investment opportunities. $15 00.' 
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RETURN 
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• SOME COMMON BASIC PROORAAAS-BKIOM-published by 
Adam Osborne A A&sociates, inc Perfect for non-lechntcal com- 
puterisis requiring ready to-use programs. Business programs, 
plus miscellaneous programs Invaluable tor Ihe user who Is not 
an experienced programmer All will op«rale in Ihe slar>d-aione 
mode. $1250 paperback.' 

• WHAT TO DO AFTER YOU HIT RETURN - BK1071 - PCCs first 
book ol computer games ... 48 dillerent computer games you can 
play in BASIC .., programs, descriptions, many illustrations. 
Lunar Landing, Hammurabi, Kmg. Civei 2, Qubic 5, Taxman. Star 
Trek. Crash. Market, elc. $10.95.^ 

• BASIC COMPUTER GAMES- BK1074- Okay, so once you get 
your computer ana are lunnino m BASIC, then what? Then you 
need some programs in BASIC, thals what This book has 101 
games lor you Irom very simple to real buggers You gel the 
games, a deaoription ol the games, the listing to put in your com- 
pular and a sainpt* run to show you how they work. Fun. Any one 
ganr*e will be worth more than the price of Ihe book for the fun you 
and your lamily will have with it. S7.50.' 

• SIXTY CHALLENOING PROBLEMS WITH BASIC SOLUTIONS 
C2nd Edition) - BK 1 073 - by Donald Spencer, provides the serious 
student of BASIC programming with Inierasting problems and 
solutions No knowledge of math above algebra required. Includes 
a number of game programs, as well as programs for financial In- 
terest, conversions and numeric manipulations. M.95.* 



e0nkfocoffipMlIn8BM»<ir>pif«IVimMy«u9h'^l<Ui458 l>« Mjrc to inciu* dtKhwdiUll^cfcdi oHMofrwiien Al Of«Mi arid *l,CIOh«ndlli%. 
PiNsr ■»<><■ 4.f.»rMt 'oi dcfe*r-v. UbcitHHU '•gdiilmii ytiia naitn? Pluae wftte loCuiwnwr Kervlraat tttr akovcAiMreas 



J. 



FOR TOLL FREE ORDERiPfG CALL 1-800-258-5473 
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PREVIEW 



WHAT TO LOOK 
FOR IN THE 



INSIDE LEVEL I LIFE 



JUNE 



SO 



An indepth look at the power and 
potential of the Level I ROMs. 
Often scorned by converts to 
Level II, the basic BASIC is still a 
language to be reckoned vi/ith. 



RANDOMNESS TESTING 1, 2, 3 



The ins and outs of randomness 
are explored in an ordered man- 
ner. Check the distribution of 
your randomness with a bar 
graph demonstration program. 



Hook up your 80 to the outside 
world, via its parallel ports, and 
input measurements directly to 
your program. Get rid of pen and 
graph paper! 



Is there life within your comput- 
er? There will be next month, 
with the game of Life. Watch 
thousands of generations flash 
before your eyes in minutes. If 
you don't like the way evolution 
is progressing, then stop the ac- 
tion and play "GOD"! 



ALL THIS PLUS 
MUCH MORE! 



ADVERTISERS 



RS Nurnbar Pag* 

260 ACT 143 
34 Aco:tiSotlw8feProiJuClS,lnc 89 
97 Adventure Inle'talional .111 
69 Alpha Byle StO'ao^ 153 

210 Alpha Pioducl Company. 60 

262 Alpha ProOuct Company 61 

124 Alphanetics .67 

264 Apparal . . 73 

47 Applied Economic Analysis. 109 

236 Applied Micro rechnotogy 99 

231 Atlanta Hamteslival 97 

146 Audio Video Syslems 95 

1 ?5 Automaled Resource Managemeni 
... 34 

49 Basics S Beyond, Inc 127 

235 The Botlom Line .... 153 

6 The Botlom Shelf Inc 25 
57 Bourrul Consiulling ["kjrporation 10^ 

2S3 GAP Electronics 104 

215 CPU Shop 101 

145 C4S Eteclronics 75 

1 78 Caidala Systems 34 

- Calsoft B8 

62 C«caal, Inc . 117 

196 Cecdat, inc 40 

46 Checks To-Go 97 

32 Cioad Maoaziie B7 

259 CoTimercA Tours internallonal. Inc. 

138 

IX CompuCovef 129 

199 Computet Case Company 143 

240 Compute' Ferns 129 

66 Computet Products 9S 

261 Computet Simulations 143 
9 Computrontcs, (nc 

1*8, 149, 150 151 

10 Contract Services Associates. 65 
52 Cost Eftective CoTiputB' Services 

127 

1 19 Crown Plastic Co 99 

266 Crown Plastic Co 87 

■ Crypleit Corp 131 

7 Custom Computet CentBt 21 

121 Custom Electronics 129 

• Cybernetics, Inc 115 

59 DC Sottwaro & Computer Products 

IIT 

44 Data Tram Inc. 113 



RS Number Page 

222 Digibyte 42 

' Discovety Bay SoftwareCo. . . 141 

129 Disks. Etc ... .124 

247 Diversified Computer Services . . 125 
SB Documan Software 131 

■ 80 Microcomputing .71 

63 Elcompco . . . .48, 139 

56 Electronic Specialists. Inc . .124 

183 Electronic Specialists. . 34 

26 Electronic Systems . 157 

225 En-Joy Computer Programs. .. 129 
40 EsmarK Inc 103 

3 E«atron Cov IV 

12 FMG Corporation 53 
224 Fantastic Software 113 
252 Ferin Enterprises .... 131 
239 Five Stones Soltware . 125 
133 Full Service Accounting 8 Process 

ing 97 

203 G P Associates 113 

254 Galactic Soflwaie Ltd. HI 

206 Gainer s Computet Center 154 

79 Allen Gelder Software 113 

75 GodtKKJt 77 

162 Paul GoelzyOave Miller 33 
265 Golden Circuits Company 143 
93 Granite State In5trun^en1 Company 
141 

248 The Hardware Compariy. 113 
23 MobOyworia Electronics .155 

13 Houston Microcomputer 
Technologies. Inc 39 

103 Howe Software 77 

37 UG Inc . 92. 93 

2 Instant Software Cov 111,19.20 

246 Interface. Inc. .... 91 

187 International Soltware Associates 

lie 

249 JMSCorp 135 

190 JPC Products Company. 37 

193 Joe Computer ... 99 

85 Johnson Associates Bl 

226 Johnson Data 125 

' Kilobaud Microcoinputirtg 1S3 

149 Kogyosha 75 

53 LNW Reseatch 131 

14 Level IV Products, Inc *3 

167 Lifeboat Assoc 33 



RS Nutnbet Page 

15 lOBO Drives intetnaiional 29 

176 LOBO Dirves International 34 

158 MOMs 158, 159 

95 Andrew fwlachen 154 

213 Management Services 95 
87 Management Systems Software 154 
90 Manhattan Software, Inc 135 

71 McClainS Associates, Inc .. 139 
128 MED Systems Software 95 
263 Mediamm .. . 131 
104 Mercer Systetns Inc 134 

20 Mela Technologies Corp 6. 7 

212 Micon Micio Systems . . ..135 

54 Micro Architect 109 

250 Micro Business World 102 

214 The Micro Clinic . . ,, 127 
89 Micro Learningware. 129 

72 Micro Management Systems, Inc 

... 115 

68 Micro Matrijc 123 

29 Micro-Mega 66 

28 Microcomputer Technology IncJ 

Apparat, Inc 105 

164 Microcomputer Technology Inc. 33 

73 Micron. IrK 127 

166 Microsoft .33 

242 Microsoft 36 

1 12 Miller Microcomputer Services. . 129 

24 Mini Micro Mart, Inc 156 

221 UISOSYS 125 

144 Mumlotd Micro Systems . . . 68 
267 Mumford Micro Systems . . 121 

142 National Tncor, Inc ... 146 
216 National fricor, Inc 141 

143 NEECO 59 

116 Newtjy Software DeveiopmenI Co 

42 

■ Newiech . 67 

74 Nortrieast Microware 154 

245 Okidata n 

108 Onhon Computer 42 

96 PCD Systems 133 

228 Palomar Software 135 

96 Patient Care Data Syslems ... .99 

207 Pensadyne , 79 

1 Percom Data Company . Cov II 

25B Percom Data Company 3 

166 Percom Data Company 34 



RS Number PaQ* 

43 Trie Peripheral People 99 

237 Professional Data Corporation 146 

188 Quality Software . 100 

41 Ftacet Computes 56 
172 Radio ShacK 33 

64 Radio ShacK Authorized SaiB^ Cii 

121 
256 RadioShack Dealer ... 127 

241 Rational Software .. .. 153 

17 RealsottfThe Piogram Store .147 
197 HeliatMe Computer Resources. 146 

70 HEMsofl. Inc . 154 

191 Rondure Company 79 

244 SJW.lnc t02 

154 S&M Systems. Inc 118 

132 Sawyer Software 75 

91 Scott Instruments 138 

255 Michael Shiayer Software, Inc 41 

19 Simutek 69 

67 Sinus Systems 109 

18 Small Business Syslems Group 91 

160 Small Business Systems Group 34 
X Small Systems Software 85 

232 SNAPP, Inc . 75, 77. 79, 81, 85. 87 

236 Software Engineering Syslems. Inc 
.... 153 

42 Software Etc . .4 
109 The Software Farm 143 
171 Software Firm, Inc .. 33 
177 Software Store 34 

189 Siaicom, Inc 49 
227 Stiles Computer Systems 134 

82 Sturdivant & Dunn, Inc . 154 

217 Sumware ... 86 

181 Sun Fle>, Irtc . .34 

151 Sun Technology, irtc 72 

211 Synergistic Solar Inc. . 95 

148 TAB Sales Co 8i 

45 Taranlo and Associates . 47 

163 Taranio and Associates . . 33 
147 Tasti Computer Applications 134 

220 Task Computer Applications 143 

208 Technology Plus Corporation ?9 

169 Tri-Star Corporation 34 

136 Typewriters Unlimited 95 

84 The Ultimate Computet System 

146 

31 VRDataCorpoialion 121 

161 VR Data Corporation 32 
111 Vern Street Products 85 
179 Virtual Technology Int 32 

65 The Visia Computer Company 

- 30, 31 

27 Web Associates 66 

173 WoilS Associates 34 

230 Woodiand-Hafner Associates i4i 

■ Rridfi SrivicF uiqiunn not tioiiored. 
HcaK mDUcI (dvcrtiHi dinrlly. 
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Ask for Instant Software at a computer store near you. 



AlatMma 

Andarson Ccxnpularl 

31 M Unlvariity Of , Hufiliv4lla 

CoTiputarlana o> Hunlavilta 

3020 Univarsily Di . HicHivtli* 

Olansk) Broi. 

3'e3 Airtwt Sivl Motxla 

Arizona 

Ham S>>ac<i 

4W B-* N IMP St . PrKMrnm 

Mil«li TV 1 Radio 

ftZi East &foadi>ir.'WBsa 

Calllornli 

Byta Shop 

B03B Oalfmon Meg* BWD . 

San Dlago 

Byta Shop ol Ml View 

KiS WbsI El Camino Heal Ml Vie*. 

Byle Srxip o' SacraTienio 

60*1 G'eenMC* LT Dlrus Me,gf.t5 

Capilal Computa' Sy items 

3388 El Camiivi A«e . Sac 'a ■"•"'a 

Compuie's Mat)e Easy 

B1B East Ave 0-9. Pairrdaie 

Computf Sttn* ol San LaanOro 

rot HilacAnnur Blid . San Laand'o 

ComiHilaf Wotta 

8791 WestTi.nsie' Aie . Weslmms'ef 

Compufftfianft 

16720 5 HiHino'na. Lawrrdaie 
ComDUIB'lina of W LA 
68*0 La Cienega B'lO . Ingi^wood 
Coast EIRCIronitj 

311B Ho Mil" SI Morro Bav 

Com pule' I and 

24001 v<a Fab'icailF Nn <n4 

Missiof^ Vieio 

MobOi-i'omcs 

137S So Bascom Ave . Sari ^o^e 

■lObDy World 

19511 Busiress Cu D' li"ii 6 

BoOinOoe 

iCE House inc 

vm ^o1^ E Sl San Be"'a-'1'no 

Jade CoTiputet P'ofljcts 

4901 W Oose'T'ans Ma*1"o'"e 

OpatipTecf^n'cel 800*5 

1033 N Sycjmo'e *ve I03 Aifl*'" 

□ i CoTpuiets Ire 

1581B Mawtno'ne Bivd Lawriaie 

Radio Shack Dealei 

a2K Mira Mflaa Bi<d San D'eQO 

Radio Shack Dealer 

SO H Cabniio Hnr , Hall Moo" Ba^ 

Santa Bosa Com put ■' Cenle' 
604 7t>- S' Sania Rosa 
Si'«' Spu' Eiecl Cimm 
135S2 Central A.e , C'no 
The Computer Slo'B 
820 B-n*a«ay Sa"ta Monic* 

Colorado 

Byte Stiop 

3464 S AcOmjSt EnglewDOd 
Coio'adQ Compute' Sysiems 
3T1 W 7«!ri Are . WeslmrnsIB' 
Compuiefiand ot No'tti Dtr)te' 
a 749 Wads wort ^ BWd ArvaOa 

Compulai STiack 
1635 South Piaine. Pueblo 
The Computei Store 
2300 Welian SI . Denve' 

Connacttcul 

Ameocar flusmess Compuiers 

454 Thamea Sl Groton 

Cofnputeriab 

130 Jetterson, Ht* London 

Computetiand 

1700 F>oai Rd Fai'lieid 

Computw WOfliS 

1*39 Post no E LiBettY Piaia 

Westpo't 



o.c. 

Tne Piaoram Slo'e 

4200 Wisconsin Ave NW. 

Washmfllon.DC 

Ftorlda 

Adventure Iniernatmnal 

200 Bald Cyptrss CI Longwood 

AMF Eiactrofiici 

11146 N 30lh St Tampa 

Eloyd Ebart Carpoiation 

1328 WssI i%in St . Panama City 

Computer CeniB' 

S57B Central A.e , St RatefsDurg 

Compu taf land ol F t Laudvrdav 

3963 H ''edersi Hoy Ft Laj4erdaie 



Cotnpulvtland o< Jacksonitlte 

2TT7« UmvefS'ty B'vd W 

jBckaonville 

Compute' Shack 

333e Beach Bi>a . Jacksonville 

Curt's Waiera Entefpiiaoa 

J3e Talbot Ave Melbou'ia 

HeBt^ Hit Electronic 

405 w iGthAve Cente' Miaiean 

M IS Computefmation 

129S Cvp™»» AvTaibol A« , Meibtnj"i« 

Heath Kit E^ectianic 

*71»W ISIh *.B Cenie- HiaiBih 

HISCompulB'mation 

179S Cyp'oss A.B . Meioou'ifl 

Sound Ideas 

2201 CNW 13in, Gamesvllle 

Ukatan Gcnpular Slora 

Aitport 9a DBSlin 

Williams Radio k TV inc 

2062 Liberty SI Jacksonville 

OaorgU 

Atlanta Computer Mart 

Aiianla 

Compularland of Allanli 

2423 Coob Parka ay, Smyrna 

Hatwall 

Coinputaciand O' Hawaii 

W7 U Federal Hwy . Honolulu 

tad'o nnack Assoc Store 

1712S Ki-flSt H0"0lutu 

Idaho 

Electronic specialists 
841 t Farrvievi Ave . Boi5e 

llllnolfl 

Compulerland 

4507 No'in Ste'iing Pao'ia 

Conipuierlano 

951- N Milwaukee Av« Nues 

Compute' Slation 

3659 Nameoki Rd . Grantte City 

MtdweM Micro Computers. Inc 

708 5 Mam St . LombB'd 

Indiana 

Compuier Centet 0' Soutti BeriQ 
51W1 US 31 No'lh Souin BenO 
Data Oomain 

22' W DodOs. Sloominglon 
Fan Cteek Electron«a SlO'e 
732 CeniB' St . Pend'elon 

lotwa 

Memory Bank 

4128 B'Bdv 31 Da.enpo't 

Kantaa 

Central Kansas Compute'^ 
6 S B'o»d*By He"n(jTon 

Louisiana 

Compute' Snoppe i"c 

3225 Danny Pa-v Su'le 222 Mettn'ie 

Miina 

Rad'O Stiack 

315 Mam Ma" PO So Portlar>0 

Maryland 

Jack F..es Electronics 
480eDebiienCi'Cie P'Hei.tiie 
The Con^m Center 
9624 Ft Meade Rd Laurel 

Massachusatl* 

Com pu lor City 

:/b Msm SI . Charisslowr^ 

Compute'Cily 

50 Wo'ceste' Rd , Fiammgham 

Computer I and o' Boston 

214 Wo'cesier RO Wellestey 

Compuler Packages Unrimiied 

!4* w Boyislon Sl . West Boylslon 

Lighthouse Computer Softoare 

14 Fall River A>e Renobaih 

New England Electronics Co 

679 Highland Ave . Ne*dham 

The Compute' Store 

1 20 Cambridge St Burlington 

Tutts Radio & Electronics 

206 Mystic Aie WedlO'd 

Michigan 

Campular Cental 

28251 Ford Rd . Garden City 

Computer Connections 

38*37 Grand flivet, Farmmglon Mills 

Compuie'land ol Grand Rapids 

2927 2ath SI S E , Kenivood 

Com pule' land o' Rochesiar 

30' S Liverno'l, Rocnost«r 

Compulariand ot South field 

296''3 Northwest em Hw, , Soulfifieid 

Computer Mat 

MOW 14 Mile Rd Ciawson 

Hobby House 

1035 W Territorial Rd . BaitIB Creek 



Instant Software Inc 



TM AKainala Sou'ca 
<BOe Ada, Lansing 
ve O'Oa Taactw' Shoppe 
1823 Wilmyre Si Vps'ia^li 

Mlnnasota 

Computer I and of Hopkins 
1l319H*y F Hopkins 

Digital Den 

Bumsville Center 

Minnesota Software Int 

5422 Fisfte' Sl Wii'B Bear LakB 

Zim Comou tars 

5717 >;b'.bs Ave H B'OO-iir Cente- 

Mils 111 IppI 

□yets Inc 

200 E Wain SI . Wesl Potnl 
W Varnon Fnsler Inc 
816 Foley Sl Jackso" 

Missouri 

Computervan. Inc 

5t Florissant Oaks StmocmD Center 

FiorissanI 

ConsoiiOaled Soli ware 

16501 Greenwaia Coi;i B^''on 

Minnatota 

Cornputaiiand cf Hopkins 
11319 Hwy F Hopkins 
Digital Den 

Burnsv.ne Center 

Minnesota Sollware inc 

5422Fisnei St Whits Bear Lake 

Zim Computers 

57t7 Ker.BS Ave H Brnoklin Center 

Nebraska 

CompulBrland of Omahs 
11031 Elm Sl Omaha 
Midwest Compulei Co Inc 
S625ISt .O-raha 
MidwBSi CompulBi Co Inc 
*4*2S 64in Si On^aha 

M>dwBSi Compuier Co inc 
«403 S 87ih SI , Omaha 

Nevada 

C«ntuiy 23 

4566 Soring MoiiniBm Rd Las Vegas 

Naw H amps hire 

B'tsnOytes ComoutB'r Cenie' 
SeSP-easa"! St Concora 
ComouterCiii 
'525 S Willow Mgnr.hesler 
Paul s TV 
MainSi F'emonl 
Portsmouth Compulei Center 
31 Raynes Avu Poil^mouth 
Radio Shar.k Assoc Sio'e 
Fa-'barks Pfa/a Ke»ne 

Naw Jarsay 

Computer Encounter 

2 Nassau St Princeton 

Compuieiiand 

35 Piaia Rte ^4 W Baramus 

Computer Mart of NJ 

501 Rte 27 Iselm 

Danes Eleclronics 

PBnnsville Shoppir'o CIr Pennsv I'* 

Personal Compel ting Int 

51 Central Sq Lmwood 

Radio SnackfJ&J Electiomc 

Mansfield Shopping Cir 

Rt 57 Allen Rd . HacketistGwn 

The Bargain Brothers 
Glen Roc Shoppmo Center 
216 Scotch Road Tienlon 
The Compute' tmpo'ium 
Bidg 'D3 Avenues ol Commerce 
242B Rte 38 Che-ry M111 

Naw Maxico 

Aniei Electronics Co 

232 Wisconsin N f Aibuautrgue 

Legey and Associates 

2908 Tahiti Ci ^JE Aibugueraue 

Mitcneii s Music (Radio Shacki 

407 W Church CailsBaO 

Soutfi West Computer Center 

121 Wyaii Driy*. Suite 7. Las Cruces 

Naw Yofh 

ArisloCiafl 

31* Fifth Ave . NVC 

Bits & Bytes 

2800 Siiaight Rd . Fredonia 

Computer Cornei 

200 Mamiiion A«a While Pams 

Compule' £i» Corp 
1570 3rd Ave . Ne- Vork 
Compute' Factory 
485 LBiington Ave NYC 

Computer House inc 

721 Atlantic Ave Rochester 

^2 



Compulariand of Nassau 

79 Wesibv'y Ave . Carle PiaiM 

Compute' World 

5'9 Boston Post Rd . Pot Cnesie' 

Comtek Electronics, Inc 

2666 Cor>ey island Ave . Brooklyn 

Comtek Electronics. Inc 

Staten island tiitiii 

Store 22aA Staten Island 

Home Computer Center 

67 1 Monroe Ave Rochester 

Key Eiec Ironies 

Sf hsneciady 

Lashen EiBclrnnica Inc 

!1 Broadway. Denville 

Mr Compular 

Imp Plais. Rte. 9. Wepplnge's Falls 

Sol Iron Systems 

308 Columbia Turnpike. Rensseiae' 

Tiie Computer Tree inc 

409 Hooper Rd Endwell 

Lips t at B Compu'er Shop 

629 French Rd Campus P'aia 

New Had lord 

North Carolina 

Byle Shop of Raleigh 

1213 Hiiiaborouen St . Riiaign 

Ohk) 

AHair Business Systems Inc 
!>252 "JO"" Oi.ie Dr Daylon 
Asi'o Video Eiecironits 
%4 t Mgin Sl . Lancaster 

Cincinnati Computer Sioie 
*B1B InlB'Stale Or . Cincinnati 
Compulariand 
4579 Great No'ihem Blvd 
N Olmsiead 
CompulBrland 

6429 Busch Blvd Columbus 
ComputerLand 

1288 Som Rd May'ieid Heights 
Computer Store 0' Toledo 
IB Hiilwycfc Dr Toledo 

Forbees Microsystems mc 
35 N B-oad Fai'born 
Microcomputer Center 
7900 Paragon Rd . Oayton 
Micro Mini Computer World 
/4 Rob'nwooO Columbus 
Universal Amateur Radio I'c 
1280 Aida Or Columbus 

Oklahoma 

Sounds Etc 
Mv« 33, Watonga 
Vern Street Products 
Radio Shack Dealer 
' tj w Tj'i St Sapuipa 

Oragon 

Compuieriand of Portland 
12020 SW Mam St Tigara 
Computer Pathways UnhmTied Inc 
2151 Davcor Si SE Salem 

Psnnsylvania 

Audio Marl 

518 Fitth Ave New Qiighton 

Arico Elect 

302 Wyoming AVB Kiogslon 

Arico Eiecl 

Bark Mountain Shop Cf 

Shaveriown 

Compute' Wortrshoppe 
38*8 William Penn Hwy. Monroeville 
Comouterland of HarnsOuig 
*&44 Carlisle Pike Mechamcsbuig 
Erie Compuler Co 
2'27 Wesl BthSI Ene 
Mighty Byle Computer Cenler 
537 East on Rd . Ha'sriain 

Personal Computer Co'p 

2* 26 West Lancasta' Ave Paoh 

Personal Compute' Corp 

F'aier Man Line asi*i Ave Fra^er 

Rhoda Island 

Computer City 

165 Angen St Providence 

South Dakota 

CB Radio SrtacR 

21SI and Broadway Vaoklon 

Tannassea 

Compuierlab 

671 S Menden Hall Ad , Wamphis 

H & ,' Electronics Inc 

509 hv Jackson St . Tullahoma 

Taxas 

Computer Port 

926 N Coiiig Ariiftgton 

Houston Microcomputer TeCh 

5313 Bissonet Beliane 

K A Eiact 

9O90 Stetnmons Frwy . Dallas 



Pan Amatican Elect Inc. 
'117 Conway Mission 

Radio Snack Dealer 

21969 KBIy Freeway. Kaly 

Ram Micro Systems 

6353 Camp Bowie Blvd Fi Worth 

Utah 

Quality Technology 

470 E 2nd So San Lake Ciiy 

Virginia 

Hoine Compular Center 

2927 Virginia Beach Bird 

Virginia Beach 

Soulhside Radio Comm 

135 Pickwick Ave . Colonial Heights 

Washington 

Ameiican Meicantila Co Inc 

2418 1SI Ave S . Seattle 

Byle Shop ol Bellevue 

14701 N E 201h St EJeMevue 

Compui«'iand of South King Co 

1500 S 336 SI .Suite 12 

Federal Way 

Magnolia Mico Systems 

2612 Thorndyke Ave . SaallW 

Personal Computers 

S 104 Fieva Spokane 

Ve Old Computer Srwp 

1301 G Washington, Ricmand 

Wasi Virginia 

TT»e Compuler Corner Irfcc 

22 Boachursl Ave Morganiown 

The Computer Store 

Municipal Parking Bldg . Charlestoi 

Wisconsin 

Byle Shop Of Milwaukee 

6019 Wesl Layton Ave , Greenfield 

Com pule" land 

690 5 Whiiney Way. Madison 

Pat led Microsyslems 

4265 W Loomis Rd Milwaukee 



Puano Rico 

The Microcomputer Store 
I5GS Ave Jesus T Pmero 
Caoarr* Tenace 

Canada 

CANADIAN DISTRIBUTORS 

Micron Dislribuling 

*09 Queen SI , W Toronto. Onl 

M5V 2A5 

Compulerland ol Winnipeg 

715 Paridoe Ave . Winnipeg. Man 

Compumari 

411 Roosave'l Ave Ottawa Onia'io 

Compulc' Mart Lid 

'055 vonge Sl Suite 208 

Toronto Onlario 

Gaiactia Compute's 

103rd A.e Edmonton Alberta 

Micromalic Systems inc 

101 8136 Park Rd . Richmond B C 

Micro Shack of W Canada 

333 Park Street. Regma Sask 

Qrlhcr Holdings Ltd 

12*1' stony Plain Road 

Edmonton Alberta 

Total Computer Systems 

A)a> Ontario 

England 

Tamays & l-arr Ltd 
* Morgan SI London 

Franca 

Sideg 

*5 Rue da la ChapBiia. Pan* 

Sniea % a 

20 Rue de Leningrad Pans 

Italy 

HOMIC s I I 

Piaua Da Angeli 1 Miiano 

Wast Garmany 

Eiecl'ooic HobOy Shop 
Kaiseisir 20 Bonn 

MicoSnop BoOansee 
Marksti 3 777B MarkdO'f 

Australia 

Compule'waie 

62 Paisley St . Footscray VIC 

Dalorast Software 

36 Glen Tower Dnve 

Glen Wave'ly VIC 

Softipnics Micro Systems 

Lindtieid 

Sure Load Sofia are 

PO Bon 26. Waslon ACT 

South Africa 

Eddie Taiberg 

P O Boi 745 Johannesburg 



Peterborough, New Hampshire 03458 603-924-7296 




STARTER KIT 



EXATRON STRINGY FLOPPY FOR THE TRS-80 



Recommended initial purchase: 




SPECIAL PRICE FpRTHiS STARTER KIT 


$299.50 


Exatron Stringy Floppy 


S249.50 


Sales Tax (CalitoRjIiia only) 




3Waferseach:5',10',20',50' 


40.00 


Shipping and Handling 


5,60 


Bus Extender. 2-fof-1 


15.00 


TOTAL 




ESF Machine Language Monitor 


9.95 






(Plus sriioping and lax it apDiicaDlei 


S314.45 







For more inforrnation see the current Exatron Stringy Floppy Owners Association Newsletter in Microcomputing. 

Sltingy Fiopuv is d IraUeinafH ot Lol'on Corpo.' ation 



II you nave any questions abaul the produc!. about Ejalron. oi ESFOA, please cal 
ine Hot Line Address loiters lo ESFOA 3559 RyOer St Sanla Claia, CA 95051 




v'S 



excellence m electronics 



HOT LINE (For Calls Outside CA) 800-538-8559 

exatron 

3555 Ryder Street ■ Santa Clara, California 95051 
(408) 737-7111 




TR5-H' Hagiilarfld Trsdamark ol Tandy Corp. 



3 FEET BY 2 FEET 

GIANT! - VIDEO SCRE 
DISPLAY WORKSHEET 

PRINTED ON ENAMEL STOCK ANO THEN VARNISHED SO IT IS WASHABLE 
—No more looking in Level II Manual tor Video Layout. 

A MUST FOR SERIOUS PROGRAMERS! p'" i^ '■»*■■• 

business 





CHECK WRITER! 



■'•Oven 



* TRS-80- 32K - 2 Disk Drives 

(No Printer Required) 

* 8 Accounts Per Clieck 

* Balances Ctieck Book - Keeps 

Current Balance 



* LIST OUT Checks. Accounts 

or Deposits (To Screen or Printer) 

* 100 Accounts 

* Complete Edit Routines 

plus 1.50 Postage 



GOLF HANDICAPPER! 



Sorts all Members by Name, lists Handicap, g'^ ^'Cfffa 

Number ol Games Played. ■'Ol*^ 

Latest Date Played ^^f) 

...A MUST FDR ^** ^ ««^ 

TOURNAMENT PLAY! 924.99 

TE DOCUMENTATION!!! """' '" '"^'^^^ 



CASH REGISTER 

48K - 4 Disk Drive 

Handles Casti Sale, 

Ctiarge Sale. Deducts from 

Inventory. Post to Charge 

Accounts - Gives Receipt. 

Prints 2 Line Message at 

Bottom of Receipt. 



TRS-80' 32K - 1 Disk Drive ■■ Printer i 

100 Members 

Figures Golf Handicaps by USGA 

(USGA Approved Method) 
Prints Handicap Card tor Each Member 



COMPLI 




masier charge 



MICON MICRO SYSTEMS 
P.O. Box 360 
Azie, Taxas 76020 
Ph. 817 444-1719 ext. 2 



^212 



All Texas Residents 
add 57o Sales Tax 



CRISS-CROSS 

48K - 4 Disk Drive 

Total 5400 Names. Address 

Phone Numbers - Puts in 

Phone Number Order. 



COMING SOON!! 

MAILING LABEL PUUEII 

[■rtH U*«tlll| 1 lH|] 

HOLE PUNCH FOR IWHWG 
CMVHTER UU2MS 



a 



99 



HISPED 

TAPE OPERATION 

A NEW SOFTWARE 
PROGRAM 

for the TRS-80™ 



•Seven speed ranges 

•Saves, Verifys and loads array data or 

programs (BASIC of SYSTEM) 
•Can transfer array data to tape up to 30 

limes faster than normal operation using 

PRINT# 
•Printer control features — Auto carriage 

return, line spacing, page spacing, screen 

image 

Write for full specifications or send 
$24.95 ick or mo) + $1.00 P/H (Calif, 
residents add 6% sales tax) 



PALOMAR 
SOFTWARE 

170 S. Palomar Dr. 
Redwood City, Ca. 94062 



QUICKSei 

GET YOUR WARP SPEED UP 




"TRS-80 It ■ ragialcrwl tradamtrti of TANDY CORP." 



FOR REALLY FAST TRS-80* 

GRAPHICS 

• A caasetta SOFTWARE addition to your 
TRS-60* Iwel II BASIC. 

• Lata you draw graphics with your computer 
ttM lame way you draw on paper. 

• Ail BASIC commarxla worti normally. 

• Draw shapes, large alphabetical characters, 
ale. ten times taster, more easily and using less 
memory then level II. 

• SETS orte graphic spot at a time. 

• Does not use strings or POKE. 

• Paint your TV screen white In 4.S seconds 
(TRS-M takes 45 seconds). 

e Draw the starship ENTERPRISE, above, begin- 
ntr>g at any point on (tie screen. In 0.3 secorxjs 
(TR&40 takes 4 seconds and uses twice as 
much memory). 

• No effect on your warranty. 

UUINKING CURSOR 

• Play this cassette program Into your TRS-80' 
ar>d the cursor starts winking. 

• II keeps on winklrtg until you turn ItM machine 
of1(nolaftect«]by NEW). 

IQS-t QUICKSET oncasMtte $7.95( 

WC-1 WINKING CURSOR on cassette S4.95 

QW'1 Botti on one caaseHe S9.95 i 

\ Add 11 .00 per order handling charge. 

{PA resklonts— add 6% tax) 

JMSCorp 

P.O. Box 18083 Pmrixjrgh. PA. 15236i 

(412)855-7017 



^2*9 



GIN! 

YOUR TRS-80 CAN BE 
A TOUCH OPPONENT 

CIN RUMMY 2.0 plays ascrong game, good 

enough to challenge an expert player 
Plays a full regulation game.keeps score to 
game level, allows rearrangement of 
player's hand, and changes strategy to 
counter Irs opponent's play Hours of good 
card playing, a fascinating program, one 
you'll enioy playing against and trying to 
beat MCR-1 iia.95 

CHECKBOOK PLUS solves the problem of 
monthly bank statement reconciliation. 
No cumbersome tape record keeping. Just 
do your checkbook once a month and let 
Checkbook Plus handle all the details and 
find the errors. MCB-l $9 95 

CALCULATOR PLUS is an onscreenor print- 
ing caicuiaror, with chain and mixed calcu- 
lations, memories for answer storage or 
calculations with constants item count 
and on-screen or printed review of long 
addand-subtract operations. Optional 
dollar format. mpc-i S9 95 

CHECKBOOK PLUS and CALCULATOR PLUS 

both on one cassette. MC-2 $1^95 

THE LrSTMAKER Powerful, versatile pro 
gram allows entry of 400 names with 
codes in 16K. Lists by code on-screen or to 
printer, sorts, provides editing of name or 
code, dumping, toadlng lists. Ideal for clubs, 
organizations, small businesses, Individuals. 
MLM-1 $9.95 

MANHATTAN SOFTWARE, Inc 

P.O. Box 5300 Grand Central Station 

New York City, New York 10017 



•' fi»aOaf Senice — see page 1 62 
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LTILITY 



Why POKE your screen onto the line printer 
when you can use this flexible routine? 



LP VI DEO 



David E. Powers 

10 Wilben Ct. 

New Hyde Park, NY 11040 



Often I want hard copy of 
everything on my TRS-80 
video screen. A favorite method 
to print out the TRS-80 display is 
to POKE the printer driver ad- 
dress into the video control 
block in dedicated RAM (POKE 
16414, 141: POKE 16415, 5). 
Thereafter every PRINT com- 
mand will act as an LPRINT. 

The trick is clever but very lim- 
iting. While It is in place, the 
CRT is inactive, the keyboard is 
tied to the line printer (you won't 
see what you are typing until 
you press ENTER) and output re- 
quired on the screen will be sent 
only to the printer. The POKE 
routine and the one to cancel it 
(POKE 16414,88: POKE 16415, 4} 
are second-best techniques. 

What's LPVIDEO 

LPVIDEO (line print video), 
presented here in two versions, 
is a generalized subroutine to 
produce hard copy of everything 
on the TRS-80 screen, without 
interrupting the video display or 
compromising readability of key- 
board input. Both versions pro- 
duce identical machine lan- 
guage software which may be 



N22B 

8BZ3I 
KM 

mx 

M2GS 

mm 



FFK 



VM 
»E8 



ems 
maa 
ma 
mm 
■oa 
wa 
wm 

a8398 



FF14 



FFU CSSFF 
FFIS 7E 

FFU sssn 

FFU 21 
Ff IE K 
FFIF 148 

FF21 B9 



ffH OiWT 
FTZ7 JOD 

FFZ9 32Eaj7 
FF2C 84 
Ff2D 3E18 



Listing 1 
rmasm to niNT nc aMTDrrs cf nc video sosn to the iiicmHm 

PmGRfVI IS HRITTEN FCR TKS-BB 4%. USING TtSOOS Z 2 

TO mum for hk svstens, fll wasssEs beqimiiic "ff- shquu) be re*ittoi 

TO BEGIN ■» ' 
to REWm FOR Ift SVSIOe. ni fOJKSStS BEGIIMIIK *FF> 9CUii Be RBCITTD* 
TO BEGIN -TF ■ 



CDC BFFS04 .TSMTQi PDIMT IS FFBCH. KCim. GS2%, 

FOR Tff 4« VEESIW 

VIDEO EQu icam iSiFRTiHc fcocEss fob VtOCO CNORV. 

LPfDM) EOJ mm iiltt PKIHTIR PDOOESS. 



IMU ; 
M3B ; 

mta . 
men m¥»^ 

FFBCS S»45l 

FFK ES M46e 

FFBF 21BiX 8B«?e 

mm . 
FF12 tern mn 

BS3M . 

easu i 
msa. 



PUSH 

Ptl94 

L£ 
LD 



«Sn LUI* LD 



BBaSMOeVT 
BKIS 

mat 

BK38 

mm 

BtGSe 

ma% 

easn : 

mm ■ 

MTU , 
M7ZB : 

mm , 

8B74a , 

mrn 

WTM 

mm . 

HTBB 

mm 
neu : 



LO 

LB 

INC 

INC 

LC 

CP 



CfU 
LD 

LD 
INC 
ID 



»lTiai2HTICM SEOlfNCE 



* 
K 
H. 

M.. VIDEO 



.PROaVn USES fF.BC fW DC REGISTtR MltS 

, T>C)CFK. IT IS ICCESSffiV TO PRESKW TtC HVIKHBIT 

: REGISTER PDIR H Hia BE USED « R POIHTER TO 

VIDEO SCSEEH LOCftTinS 

, INITIALIZE DEGlSTQi B TO COITT MJCER GF LINES TfC PTODfW 

WS CGPIEC FIW VIDEO TO T« LIC PfilKTER 



THIS SEaiOH CF CODE LOms Fl DIE OF VIDEO IKTO LIK PRIKTER 

CO . lNITin.12 REGISTER C TO COUNT ItKES OF OfmCTERS 

TIC mom HRS CGPIED FSdl R LIIE TO TIE L? OfFER 
LllE 5n IS ItC STfBT OF T>E LIIE LOfClIC KirTIIE 

CJEnj* -CBU. flOUTIIC TO OCCK IF LP IS HEBOV TO ttttlVE OflTfl 

fl.(H.) ,011 RETUW FOTI OBtLP. LOW BVTE FWH VIDEO TO R IBJISTa 

(LPHOK.fl .TTO LOFD R lEGISTER INTO T>E LP BUFFER 

* ,SET H POINTER TO ItXT VIDEO BVTL 

C iWf T)C COinEK 

R,4W ;OeO( TO SEE IF 4* CDECIIH H) CHWCTEJS mi 

BEEN LOfttO INTO TW LP BUFFER (1 E. , FUL VIDEO LI*) 

C xBV COWWING T>€ COMT TO 4eH 

KLIKTWT .IF WI. Tl« BET T* ICXT BVTL OTICHtlSE F(U TWOUGH 



THIS SKTIOM OF COOE PRUfTS R FOi LIPt 



oecLP 

R.BDN 



(LPfUKD.R 



FF2F n 


aM2B 


CP 


B 


FFMJK 


BM9 


JB 


NZ.LDL1IC 


FFSEi 


saw EXIT 


PIP 


^ 


FFU CI 


flBQ5i 


PfP 


ec 


FF14 Fl 


fl^^m 


POP 


BF 


FF35CS 


Bun 


RET 





,0U BDUTite TO OETEWl* LI* PSilfTB R£«)I«SS 

.ON RETIM FBOH OEKLP, LOW P REGISTES UlTH 

RSCIl CHSIRGE RETUM 

,SEII) CffSlRQE RETUM TO DIE PRIKTEX 

;BIIP TIE LIK COMTOI. 

.oca TO SEE IF UH (KCIIH. U) LIICS HFNE 

BEEN PCllfTEEl (IE. R FtU- SCIEEII) 

. IF Fill SCSEEM M)T SCT PRINTED. GET lEXT LIC 
,OT>€niSL RESTORE T>C ENVIftWerT 



.RETUSI TO CniING FROOiPn 
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IMN 








MM 








MM 








Hsa 




THIS SBTI« V CnC ocas FOB FBIKTEB BBCIICSS. 




NKn 






FFJ6 »S37 


MM QdO? 


Lfi fLILFfCttl) iPUKZ FRIKTDt 5Tim£ IN TtC fl aEOISTDL 


FFB C87F 


MSM 


■IT 7.11 MS FKWTBIKIiV? 


FFB C8 


mm 


CT Z >1F SO. K1UM 


FHC CSff 


msJ* 


■IT &R .IS KBOBt U LUE WT N9Na? 


FF5 28B 


mm 


Ji Z.DgMJI MF SI JUT TDKSK niTtlC. 


ff#C877 


N99« 


■IT i,R .isnumaoF Liir> 


FF« V2 


kUM 
HMI . 

■10; 

•in 1 

■UN; 


Ji Loeaf I IF HOT. cwot mvTBt snms arm. cwv. 




■uea , 


THIS SEniOl IF CODE LOK MB FSIMS nviSOBV OF PtUTIER STRTW 




■UM; 




FF44 219Vf 


■WUVRW 


Ul ILI6SB2 : IF flUffB CFF Lilt M. miVTS TO STMT nOKSG 




•LIM. 


IF fCVISORVKUn 


Ff 47 1N3 


■UN 


X D9Uh' ;T)E1I JUF TO DI9im ZaHH 


FF4) ZUIFF 


mmwmLS 


L£ ICIBSGl . IF nilMTIK Dim£D. M. niHTS TD STRRT KOESS 




■Ilia , 


OF fBVISMV IES9K 


FCH 


MIN DSPUW 


FIEH K .XT tP TD Cai TW L£«L1 CST DI9UV VUTIK 


FF«nE3 


M1N 


Fin IV 


FT* R 


iUNUIP 


ui A (iL) iPtn im Fm lEun ihto n miSTOt 


Fra CDIIM 


MIN 


□U. IW .CIU. I£va2 M9UIV lOfTlIC 


m3 n 


M1M 


IK M. .UP KSSRC POmEK 


m* vm 


■un 


l£ fll J SET IT TO OCX FOR DC OF CSSnt 


Fmc 


«1M 


OP (*) , IS If? 


FTV 3Vt 


HIN 


JI NLLIIF , IF KIT, lET CXT WTL 


FFSREl 


turn 


POP IV iflT BC CF KSSML KSTME IV K DE 


FFSM 


«7ia 


POP K 


rnczitVF 


ta» 


Lft ICEXIT ;ZTV FCH VTUH TO ClUIIC naSM 


FFT D 


«» 


a (SP).w. 


FFCa C9 


B124a 


KT iMK TO EXIT FOB FIMRL KTIHL 




B123« 








■IMS 








■un 








•12M 








iUN 




KSME MBI 




•UN 






FHi a 


iiiit lesu 


DEFH 'PSIIRER lOT WtH. OCO: PfPEB MO 9IITDI 


FFQ B 


FKI 49 


FFM« FFCS34 FFt(4S FFC7 3Z FUa FFC9« FF«« FF0 3 


4 FHca FHDs Fra« mrti Fm** fftiss fftize nTia FF74ii | 


FFT3 43 


FF7S « 


FF77 43 FF7I 43 FF79 4i FF?II N FFTi M FF7C 41 FF70 5» FFTt 


49 FF7FS FWa Fm41 FFU4E FFg344 TTM 2i FFES FFKS7 Fn749 | 


FFH M 


FFB 43 
HTN; 
■UN. 


FFM N FFH IE FFK M FFN a FFK a HIM ■ 


FFV ■ 


MTN 
MM; 

■on ; 
■ua . 


HFl • . TmiNRTOR, lIDianES EW (F KUIO. 


FFNH 


■uMfsas 


xB* 'niiinn hot w lik oek foo ti cnu. 


FF91 SS 


fne*s 


FF93 C FF94 M FFSQ 49 FFK 92 FF97 » FTM « Fm 4F FFM S 


4 FFM a FFK 4) FHD 4E FFX a FFIF 4C FFM 49 FFM 4E FFIC 43 FFfO 2E | 


FRM 21 


mo N 


FFK 43 FFfl74« FFWfi FFR943 FFMIN FFSa FFKN mn 


4F FFKSr FnF4S Fms Fm» FnZ« FFDS FFMa Fn9 4] Fn(41 1 


FTV 4Z 


FFM4C 
■14U; 
■149 . 


FFB94S FFMZ FFNa FFKa fTW N ti4a . 


FFK ■ 


•14N 

■14NJ 
■14N 1 
«4M ; 


DEFO ■ jTOMDnnS 


■Ml 


•i4n 


BO 


Mm Tom. EHOB 




UV FF« 






IG5B1 FFfil 






D9UH FF4C 






mSB FFN 






CmiN FF44 






DSfCU) FF49 






BIT FTO 






OeOP FFX 






HnWT FFU 






ULIIC FFH 






sTWT mc 






irnut 37Ee 






VIECO KM 






HEX MACHINE LINE 


ADDRESS CODE NUMBEfl LABEL OPERATION OPEnAN0(8) COMMENTS 


FF18 CD36FF 00600 NXTBYT CALL CHEKLP ;CALL ROUTINE . . . 


FF19 7E 


00610 LD A,(HU ;ON RETURN ... 


FF32 El 


00640 EXIT POP HL ;OTHERWlSE 






Example 1. Assembly Language Format. 



left In protected memory as a us- 
er service routine (USR) avail- 
able to any BASIC program. 
Printing the entire CRT screen 
becomes as easy as selectively 
catling the USR from a BASIC 
program. 

Listing 1 Is an assembly lan- 
guage program In Zilog Z-80 
mnemonics. Don't be threat- 
ened If assembly language is 
new to you; this article steps 
through the listing slowly. In ad- 
dition to learning atMUt asserrv 
biy language programming, 
you'll acquire a very useful sut>- 
routine. Listing 2 produces the 
same result as Listing 1, but 
uses BASIC to POKE instruc- 
tions Into memory. It's an easy 
way to get LPV1DE0 running so 
you can appreciate how well ma- 
chine language works. 

Program Theory and Operation 

The assembly language pra 
gram (Listing 1) was produced 
using the TRS-80 Editor/Assem- 
bler. Even it you don't have an 
Editor/ Assembler, you can still 
load the program through BA- 
SIC, or with T-BUG (a Radio 
Shack programming and debug- 
ging package) or, If you are us- 
ing a disk-oriented system, with 
the TRSDOS DEBUG com- 
mands. 

Listing 1 Is in seven-column 
format (see Example 1). Column 
three, the only unbroken col- 
umn, Is a series of line numbers. 
Column four contains optional 
labels, as In line 600, labeled 
NXTBYT. Rather than specify an 
address as hexadecimal FF16, 
for example, I can refer to that 
address by the arbitrary label, 
NXTBYT. 

This is particularly useful, as 
the address FF16H was deter- 
mined after I wrote the program, 
when the assembler worked on 
the source code (In columns five 
and six) to develop column one 
(the RAM hexadecimal ad- 
dresses) and column two (the 
machine language object code). 
Column two contains the actual 
program. Everything else Is sup- 
porting material. 

LPVIDEO begins with the de- 
finition of its first memory loca- 
tion (FFOCH, decimal 65292, at 

line 350) and the assignment of 
values to the labels VIDEO and 
LPADDfl. VIDEO, set at 3CO0H, 
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INTERNATIONAL 
ELECTRONICS TOUR 

VISITING FOUR ELECTRONICS SHOWS 

in 

KOREA, JAPAN, TAIWAN & HONG KONG 

October 8-22, 1980 

***AEr Transportation Via Japan & Northwest Air- 
lines. 

"■Participants May Return to the U.S. Individually 
Within 35 Days From the Date of Departure. 

* * 'First Class Hotel Accommodations. 
•••Daily Show Transportation — To and From 

Hotels. 

* * 'Overseas Co-Host: Electronics Industry Assn. of 

Each Country. 

* * 'Arrangements For Group and Individual 

Business Meetings. 

* * ' Business Briefings by Local Governments, 

Chamber of Commerce, and U.S. Embassy Com- 
mercial Officers. 
•••Price: $2020.00 Including All U.S. and Foreign 
Taxes. 

As described by Wayne Green in January 1 980 Microcomputing 
Editorial 

Write for information about Electronics Tour To Far East 
MARGOEVAN5 Commerce Tours International, Inc. 
870 Market Street, Suite 742-744 
San Francisco. CA 94102 



^2sa 



When you've 

got something 

to say to a 

TRS-80" 




you can say it best 

with Scott's VET/1 Voice Entry Terminal 

Now. enjoy your TRS'BO more with voice enii v w, i,«^ii 
pmgrams or Raines Solid-slate reliability, easy to use. 
Kay features include: 

■ Performance comparable to systems costing $10,000 
or more — a\ hobbyist prices 

■ High accuracy, fast recognition 

■ Supplied with demo programs and software tools 

■ Connects directly to stTaen printHr lO port 

■ Simple to program — only Urvel II BASIC required 

Make your computer mnre productive and enjoyable! 
For details, cat! 81 7'3871054 or write: 



INSTRUM6NTS 
8l5f«>«inElm • Ovmon. Tanas 76201 



mtm^ntttmrm^i 



is the address of the first byte of 
the CRT memory. 

The TRS-80 is memory- 
mapped. Frequently input/out- 
put data are channeled through 
RAM addresses rather than 
through the 256 ports of the Z 80 
microprocessor. The display oc- 
cupies 1024 bytes from 3C00H 
to 3FFFH (decimal 15360 to 
16383). LPAODR stands for 
37E8H (decimal 14312). the loca- 
tion in RAM at which software 



addresses the Centronics paral- 
lel port, used by most Radio 
Shack printers. 

The remainder of LPVIDEO 
may be regarded as six modules 
(see Table 1). The initialization 
sequence preserves the data in 
register pairs AF, BC and HL. 
Register pair HL, which will be 
used as a pointer to successive 
screen locations, is loaded with 
the starting address of the video 
memory. 



Listing 2 



1 REM ♦»♦ Bft51C PROGRAM TO PCIKE LFVICEO INTO HIGH MEtlOftV 

2 REM *•* 48K DISK VERSION 

2 REM •** SEE FCCOMPhMVTMG HRTICLE FOR MOOlFlCflTION ItTHlLS FOR 
SMflLLER SVSTEMS RND NON-DISK SVSTEMS 

4 ' 

5 - 

6 POKE 16553,255 'CORRECTION FOR ERROR IN SOME LEVEL2 CHIPS 

7 ' 



IB REM **♦ INITIRLIZflTIOH '^QUEMCE 

^0 [>flTfi 245. 197. 229. ~S2. 0. 66. t. 

2& ' 

4d • 

50 

60 REM ••♦ LOAD LINE OF VIOEO INTO LP BUFFER 

79 DrtTH 14. 0, 205 

8C WlTfl 54. 255 MODIFV THIS LINE. IF NECESSfiRV. flCCORDING TO 

DIRECTIONS 
96 DflTft 126. 58- 232- 55. 35- 12. 62. 64. 1S5. 22. 242 

i0e - 
iia • 

120 ' 

130 REM -** PRINT LINE 

140 DATA 205 

150 DflTft 54. 255 HODIFV THIS LINE. IF NECESSflftV, ftCCORDING TO 

DIRECTIONS 
160 DATS 62. 13. 50. 232. 55, 4. 62. 16. 184. 32. 226. 225. 

191. 241. 201 
170 ■ 
188 - 
190 ■ 

200 REH *•• CfCCK FOR PRINTER READINESS 
210 DHTfl 58. 232. 55. 203. 127. 200. 203, 111. 40. 9, 203. 

119, 40. 242 
220 ' 
230 ' 
240 • 

250 REM ••+ LOflO AND PRINT ftOVISORV OF LP STATUS 
260 DATA 33 
270 DflTfl 144. 255 'MOOIFV THIS LINE. IF NECESSflRV, ftCCORIDNG TO 

DIRECTIONS 
280 DATA 24. 3. 33 
290 DATA 97. 255 

DIRECTIONS 
300 DATA 213. 253. 
246. 253. 
31fl DATA 50, 253 

DIRECTIONS 
320 DATA 227. 281 
330 - 
340 
350 • 

360 REM ••* MESSAGES 
370 DATA 80, 82. 
69, 65, 

380 ofiTfi se. 

84. 

390 DATA 80. 

78. 
400 DATA -iZ. 80. 

76. 69. 
416 ■ 
420 
430 
440 FOR i;i= -244 TO -f.6 

ACCORDING TO ACC0MPAMVIt4G DIRECTIONS 
45e READ ^y. 

4&e pl*;e va- b>: 

A7f> NE\T 



MODIFV THIS LINE. IF NECE5SARV. ACCORDING TO 

229. 126. 205. 51, 0. 35. 62. 0. 190. 32, 

22^. 209. 33 

MOOIFV THIS LINE. IF NECESSflRV, ACCORDING TO 



73. 78. 

68. 89, 

65, 80. 69. 

67. 72. 46. 

73. 78. 

76. 73- 

79. 87. 

46. 32, 



82. 

32. 



84, 
46, 
32. 
32. 
84. 
78. 
69, 
32. 



69, 
32. 
22. 
52. 
69- 
69. 
82. 
32, 



82. 
■?2, 

65. 

32. 
32. 
46, 
32. 




32. 
67. 
78. 



32. 
32. 
79. 



78, 79. 
72. 69. 
68. 32. 



84, 
67. 
83. 



82, 
32 
73, 



78. 79. 

32. 67. 
82. 32, 67. 



84, 32. 
72. 69- 



73. 
67. 
65, 66. 



75 



MODIFV THIS LINE. IF HECEESfftV. 
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CHEKLP, the subroutine be- 
ginning at line 940, examines 
the printer's status. If the print- 
er is ready the subroutine exe- 
cutes a return to the calling lo- 
cation. LPADDR contains SDH 
(decimal 93) when the printer is 
ready. The only other possible 
data at LPADDR are FFH (deci- 
mal 255) if the printer is not on 
line (e.g., power off), DFH (deci- 
mal 223) if it is on line but dis- 
abled (e.g., out of paper), or BFH 
(decimal 191) if it is unable to re- 
ceive data because it is printing. 

Is th« Prtntar Ready 

Bit test operations determine 
which printer condition is true. 
Bit tests were chosen rather 
than compares because they 
save program space by minimiz- 
ing loads and register usage 
and by diminishing the numt>er 
of pushes and pops to and from 
the stack. The bits of each byte 
are numbered through 7, from 
right to left, corresponding to 
the power of two represented by 
that bit. Accordingly, printer 
condition reports may be ex- 
pressed as in Example 2. 

The instruction at line 940 



loads LPADDR data Into the A 
register. Bit 7 is (reset) if and 
only if the printer is ready. At 
line 950 we test for readiness. 
Line 960 is a return on zero; if bit 
7 Is reset, control returns to the 
calling address. If bit 7 Is 1 (set) 
the program continues with the 
next instruction, testing bit 5 of 
the datum at LPADDR. Bit 5 is 
if and only if the printer is on line 
but disabled. 

If the printer Is disabled the 
program executes a jump to 
DSABLD (line 1100), which dis- 
plays a status advisory. If the 
printer is enabted but otherwise 
unready, the subroutine tests bit 
6. which is set if the printer is 
disabled (already eliminated) or 
off line. 

If bit 6 is set, the program 
jumps to OFFLIN (line 1070) to 
print another message. If no 
jump is executed, the program 
assumes that the printer was 
unready because it was printing. 
The program returns to CHEKLP 
and repeats the loop until It is 
exited by printer availability, dis- 
ability or off tine status. 

When the printer Is ready, the 
loading module (LDLINE, begin- 





READY 




decimal 63 


3FH 


Dmary 00111111 






PniNTING 


decimal 191 


BFH 


bin 


ary 10111111 






DISABLED 


decimal 223 


DFH 


binary 11011111 






OFF LINE 


decimal 255 


FFH 


binary 


1111111 








Example 2. Printer Condition Report. 
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FFfie 


«> 


C9 


38 


32 


49 


4E 34 


43 


32 


20 


4E 


4F 


54 


20 52 


45 41 
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Example 3. 


Memory Dump of LPVIDEO. 




STARTINQ 


STARTINQ 










MODULE 






ADDflESS 




LINE 










FUNCTION 






FFOC 






00440 




INITIALIZATION SEQUENCE 






FF14 






00570 




LOAD VIDEO LINE TO PRINTER BUFFER 


FF24 






00750 




PRINT CONTENTS OF PRINTER BUFFER 


FF36 






00940 




SUBROUTINE CHECK FOR PRINTER READINESS 


FF44 






01070 




PRINT ADVISORY ON PRINTER STATUS 


FF61 






01310 




MESSAGE AREA CONTAINS ASCII STRINGS 










Table 1. Program 


Modules 









• 



Ofsk Software I * 

from ELCOMPCO ^ 



I 



ClM* 1IW wh*l* n* Mtlli one eoMKaiM «r mIb N lor ■ 
nviMef ireMw kom b«M to hauc Mtd Myona. 

DOSOMD: 9«tDM>lMi«flHr»l»lolOO«C«<MtMntftal 
(M*». tlt*n III beck aM tet ttM Mnv«riw tfo 'I aN. 

COPYFILf ' f M mng\» OM Ut«n. Tnfllter« My Ills 
InMii one «ek to ancltiM (TRftDOl 3.2. 2 ) oflty) 

CUOITR. DOtCMO. AND COPYFILE 
MM 3 9m u»e >ic «. 



• 



t 



ftOXMP Dttn^t (efeeri frfMce Into baalc (lie of 
(Mini MMtaMnl* necroole prvMc* dMcUy bf typotg 
rwn. 

OArPANT: PhI iMnlwpy at ewMn flMptilM. Fw 

in Col linopriM**! 

DATMAMR CreotetfiakMeof boitciMoaWawoNia 
iNMo aon Modi •« oiaoMfV' Mor*a mmo a kaatc pnt^nm 
(«r peklng beck Into aatooty 

VIOUUP. ORFrnNT AMD OATIUKEM 
AM Mroa on Hfie tO-M. 



OAMIB 

WHICL Wart fueaamg oonw anift fraptiieo MM 
eowno 

HASTERMDr Nufntar (uoeaMf (oiMe wItt tropMca 

WNIlL AND MA8TERMO 
<1«K 13) On Up* IttM 



I 



H 



COD. 



I^Wi! 



• 



P.O. Box 6133, Albany. CA 94706 



WORD PROCESSING PRINTER 




IBM SELECTRIC TERMINAL 

^795.00 

TRS-80'DIRECT PARALLEL 



FUNCTIONALLY TESTED 

CABLES INCLUDED 

NO SOFTWARE REQUIRED 

OFF LINE TYPEWRITER 

DELIVERY STOCK TO 5 WKS 

PACKING AND HANDLING •25 

SHIPPING COLLECT 

CASHIER CHECK, MONEY ORDER 



RS232 SERIAL 
AND/OR . 
CENTRONICS 

TYPE 
PARAUa 
INTERFACE 

ONLY *345.'"' 




McClaIn & Associates. Inc. ^n 

S1Q4 East 6Sth Street 

Indianapolis. Indiana 46220 

(31 7) 842-0526 



' Rtadw Serv/ce — see pag* JS2 
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VERSION 

48K DISK 
48K NON DISK 
32K DISK 
32K NON DISK 
16K DISK 
16K NON DISK 



ORG 4 HEX TRANS 
ADDflESS 

OFFOCH 
0FF4CH 
OBFOCH 
0BF4CH 

7F0CH 

7F4CH 



DEC TRANS 
ADDRESS 

65292 

65356 
46906 
4S»72 
32524 
32566 



MEMORY 
SIZE? 

65291 
65355 
48907 
48971 
32523 
32567 



Table 2. Entry Points and Memory Allocation. 



LSB* OF 
ADDRESS 48K DISK 46K NON 32K DISK 32K NON 16K DISK ieK NON 



17 


36 


77 


36 


77 


36 


77 


IB 


FF 


FF 


BF 


BF 


7F 


7F 


25 


36 


77 


36 


77 


36 


77 


26 


FF 


FF 


BF 


BF 


7F 


7F 


45 


90 


D1 


90 


Dl 


90 


Dl 


46 


FF 


FF 


BF 


BF 


7F 


7F 


4A 


61 


A2 


61 


A2 


61 


A2 


4B 


FF 


FF 


BF 


BF 


7F 


7F 


5D 


32 


73 


32 


73 


32 


73 


5E 


FF 


FF 


BF 


BF 


7F 


7F 



'Denotas laaat itgnltlcanl byta 



Table 3. Machine Language Modifications. 



ning at 570) copies one screen 
line from the CRT memory to ttie 
printer buffer. 

Line 610 loads a byte from the 
video display, indicated by reg- 
ister HL, Into the A register 
which is written to LPADDR and 
sent lo the printer buffer by line 
620. HL is incremented to point 
to the next video byte. Register 
C is incremented and checked 
for 40H (decimal 64, the number 
of characters on each line). Until 
C contains 40H the program 
loops back to NXTBYT (line 600). 
When C contains 40H, control 
drops through to line 750. 

At line 750 the program enters 
the print module, which calls 
CHEKLP. If the printer Is ready, 
the A register is loaded with DH 
(decimal 13), an ASCII carriage 
return, which is sent to the print- 
er at line 780 and forces a print 
of the buffer contents. 

Register B, which counts 
lines, is incremented and 
checked for 10H (decimal 16). If 
B contains less than 10H the 
program has not examined 
every video line. Control then 
jumps to LDLINE, zeroing the C 
register, beginning a load of the 
next video line. If B contains 10H 
control passes to EXIT, which 
restores the environment and 
executes a return to the calling 
program. 

The section of code that out- 
puts printer advisories begins at 



line 1070. OFFLIN loads HL with 
the starting address of MSSG2 
(line 1390). DSABLD does the 
same for MSSG1 (line 1310). The 
program continues with DSPLAY 
(line 1120) which calls the Level 
II display routine at ROM ad- 
dress 33H. Each of the mes- 
sages is established in memory 
with the DEFM pseudo-opera- 
lion. DEFM is not a Z-60 opera- 
tion but an assembler instruc- 
tion to reserve a block of mem- 
ory for ASCII values of a mes- 
sage string. After each message 
is a 0, entered with the DEFB 
pseudo-op that defines a byte 
according to the programmer's 
wishes. The loop In DSPLAY re- 
peatedly calls the Level II dis- 
play routine until it encounters 
the terminator, an invalid 
ASCII code. 

A TRSDOS DEBUG dump of 
the memory area containing the 
complete machine language 
program is reproduced as Exam- 
ple 3. The enclosed section be- 



Listing 3 



468 CLS 

476 PRINT 9 128. "THE FOLLOWING" H'/. "SLI&E NUMBERS INCLUDE 

SCENES OF - S$ " " 
480 FOR ly.=l TO N*^ 

490 PRINT sny.<ny.>, 
see NEXT 

510 PRINT 

528 PRINT ■*<:R>EQUEST PHVSICftL DESCRIPTION. " 

5^8 PRINT "<5>ELECT NEW CRTEGORV " 

540 PRINT ■■':D>€LETE SLIDES FROM LIST '■ 

550 PRINT "<Fi>[>D SLIDES TO LIST " 

560 B»=!f«EV« IF flt="" THEN 560 

570 IF Fi»="P" THEN X=USR0<X> KM *••• SHIFT P 

380 IF fl*="R" THEN 1576 

590 IF R$="S" THEN 350 

see IF H*="D" THEN 7eee 
610 IF fl«-"fi" THEN 9eee 

620 GOTO 560 



ginning at FFOCH and ending at 
FFBEH is LPVIDEO. The dump 
should aid the reader in produc- 
ing LPVIDEO using T-BUG orthe 
DEBUG commands In TRSDOS. 

Calling the Subroutine 

LPVIDEO is useful when run- 
ning a BASIC program. The 
memory size inquiry of the BA- 
SIC initialization dialogue 
should be answered with a num- 
ber smaller than the transfer ad- 
dress (entry point) of LPVIDEO. 
Responses are suggested in 
Table 2. The standard transfer to 
LPVIDEO is by a USR call. 

Programs in disk BASIC (or 
G2's Level III by Microsoft) 
should include instructions 
such as DEFUSR0 = &HFF0C 
that defines user service routine 
as having a transfer address of 
FFOCH (decimal 65292). In Level 
II BASIC it is necessary to POKE 
the hexadecimal address into 
memory one byte at a time the 
least significant byte first— 12 
(OCH) into 408EH (decimal 16526) 
and 255 (FFH) into 408FH (deci- 
mal 16527). 

Disk BASIC and Level III call 
the subroutine with an instruc- 
tion like X = USR0(X), while Level 
II users should try X = USR(X). 
Processing Is branched to 



LPVIDEO. the screen Is printed 

(or the user is advised why it is 
not) and BASIC regains control 
of the program. 

Most of the BASIC software I 
write accepts keyt>oard input via 
the INKEYS statement, a tech- 
nique particularly suitable for 
entering LPVIDEO. A typical 
calling sequence, illustrated in 
Listing 3, is part of a hypotheti- 
cal BASIC program. 

Line 560 begins the input rou- 
tine. If the user types a shift P 
the BASIC program calls LPVID- 
EO. Since the subroutine re- 
turns control to line 580, the IN- 
KEYS routine is continued and 
awaits further user input. 

Modifications for 

Different TRS-80 Configurations 

LPVIDEO is written for a 
Model I disk-oriented TRS-80 
system with 48K of user RAM. It 
resides near the top of the 48K 
memory. The very top is not em- 
ployed as TRSDOS 2.2 uses the 
highest 64 bytes of memory 
when BASIC or BASICR is 
loaded. 

The program is easily modi- 
fied for other configurations and 
is adaptable to other computer 
systems. Use Table 2 to deter- 
mine origin addresses for pro- 



VERSION 




DATA ON LINE» 






LINE 440 




80 


150 


270 


290 


310 






46K DISK 


54,255 


54,255 


144,255 


97, 255 


50,255 


FOR 1% 


= - 244 TO - 66 


46KNON DISK 


119,255 


119,255 


209,255 


162,255 


15,256 


FOR 1% 


- -179 TO -1 


32 K DISK 


54,191 


54,191 


144,191 


97,191 


50,191 


F0RI% = 


-16628 TO -16450 


32K NON DISK 


119,191 


119,191 


209,191 


162,191 


15,191 


FORI% = 


-16563 TO - 16385 


16K DISK 


54,127 


54,127 


144,127 


97,127 


50,127 


FORI% 


= 32524 TO 32702 


16K NON DISK 


119,127 


119,127 


209,127 


162,127 


15,127 


FORI% 


= 32589 TO 32767 






Table 4. 


Modifications lo Listing 2 
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duclng LPVIDEO with an assem- 
bler program. Table 2 also pro- 
vides answers to the memory 
size Inquiry and addresses to be 
specified for a USR transfer. 

Table 3 lists the least signifi- 
cant bytes of RAM addresses 
and the data those addresses 
should contain for various con- 
figurations. The most signifi- 
cant byte for all 32K addresses 
isBF, for16K, 7F. 

Table 4 suggests modifica- 
tions of Listing 2. the BASIC pro- 
gram to POKE LPVIDEO into 



memory. Tables 2, 3 and 4 con- 
slderaTRSDOS2.1 system to be 
a non-disk system. 

Conclusion 

LPVIDEO Is a useful routine. 
Like every program, it can be 
changed or enlarged. A particu- 
larly enticing challenge is to 
write a patch to the TRS-80 key- 
tward scan so that It will look 
continuously for a shift P and 
execute LPVIDEO, regardless of 
what other task is being under- 
taken, much the same way that 



shift ® stops background 
tasks. 

The user may also want to 
modify the program so that It 
prints only up to the current cur- 
sor position. Working with 
LPVIDEO can give the novice as- 
sembly language programmer 
valuable experience using im- 
portant instructions and techni- 
ques. ■ 

Rafarencet 
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sembfy Language Programming. 
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STYLE 



Why enter figures in 

decimal, wtien you can use tliese routines! 



Fractional Input 



David R. Cecil 
Dept of Mathematics 
Texas A & M University 
Kingsville TX 78363 



Would you like to be able to 
enter fractions such as 
-8/5.6 with the INPUT state- 
ment in BASIC? How about 
variable length nunneric data 
with one INPUT? 

If you've tried simultaneous 
equations, matrix-inversion 
problems or even sorting, then 
you know how handy these two 
features would be. 

The programs given here 
allow fractions and/or variable 
length data streams. They are 



written for the TRS-80 Level II, 
but should work with any ex- 
tended BASIC having the string 
functions LEN, MID$, RIGHTS 
and VAL. 

If you are only going to input 
one number at a time and wish 
to be able to enter a fraction for 
your input, then see Program 1. 
(More extensive REMARKS 
about Program 1 appear in Pro- 
gram 3 starting at line 1140.) 

To call Program 1 your main 
program will need the statement 
INPUT C$:GOSUB 2010. For ex- 
ample, Program 2displaysx and 
5x for user-chosen x's. 

To use Program 2 type RUN. 
When ? appears type in your nu- 
meric value, such as - 17/681 or 
12.3, and press the ENTER key. 
Use the BREAK key to terminate 
this program. 

If you want to enter more than 
one number per INPUT and also 
be able to enter fractions, then 



2000 REWTHE INPUT IS STHING C " 

2010 FOR J = 1 TO LEN(CS) 

2020IFMID»CS,J,1) =■■'•• THEN 2050 

2030 NEXT J 

2040 V = VAL(C$): GOTO 2060 

2045 REM-THE OUTPUT IS THE NUMBER V * 

2050 V = VAL(CS)ft/AL(RIGHTS(CS,LEN(CS)-J)) 

2060 RETURN 



Program 1. 



10 INPUT CJ.GOSUB 2010 
20 PRINT V, 5*V 
30 GOTO 10 



Program 2. 



take a look at Program 3. 

To use Program 3 type RUN 
1010. When the prompt ? of the 
INPUT statement appears, type 
the first entry followed by exact- 
ly one space, then the second 
entry, then one space, etc. (for 
example, -1163/416-5. 086B7/- 
9.1). Do not use commas to 
separate the data values or you 
will get the message ?EXTRA 
IGNORED. Don't put a space 
after the last number entered or 
between a negative sign and its 
value and do not put more than 
one space between numbers, or 
you will have some unwanted 



zeros in your output. You are 
permitted entries such as -3/4, 
3/-4 or even -3/-4 if you 
prefer that to 3/4. 

The dimension of the output 
matrix D given in line 1050 is the 
maximum. You may wish to use 
a smaller DIM size. 

Output matrix D is available 
for future use, other than tor just 
displaying its contents as is 
done in lines 1090-1110. If line 
1085 is changed to 1085 RE- 
TURN, then this program, like 
Program 1, would be nice to use 
with the INPUT statement. To 
utilize Program 3 as a subrou- 



1001 REM A PROGRAM TO INPUT FRACTIONS 

1002 REM 'or VARIABLE LENGTH NUMERIC DATa' 

1003 REM 'with the INPUT STATEMENT' 

1004 REM 'by DAVID R. CECIL' 
1010 CLEAR 1200: INPUT BS 
1020 LET B = 1 LET K = 1 

1025 REM -LINE 1030 ADDS A SPACE AT THE END* 

1026 REM 'of the INPUT STREAM * 
1030 AS = B$ + 'IB" 

1035 REM 'the OUTPUT IS THE MATRIX D. IT is' 

1036 REM 'dimensioned TO BE THE LENGTH OF STRING a' 
1040 Z = LEN(A$| 

1050 DIM D(Z) 

1055 REM 'check TO SEE IF STRING A HAS A SPACE" 

1056 REM '(A BLANK] AT POSITION l' 
1060 FOR I = 1 TOZ 

1070 IF MID$(A$,I,1) = -f THEN GOSUB 1130 
1080 NEXT I 

1085 REM 'output MATRIX D HAS SIZE K-1 WHERE* 

1086 REM 'k 1 IS THE NUMBER OF ITEMS ENTERED,' 

1087 REM 'display THE OUTPUT, ONE ITEM PER UNE" 
1090 FOR S = 1 TO Kl 

1100 PRINT D(S) 
1110 NEXT S 
1120 END 

1125 REM 'check TO SEE IF THE ENTRY BETWEEN TWO' 

1126 REM 'BLANKS HAS A DIVISION SYMBOL APPEARING" 
1130 CS = MID$(AS,B,I-B) 

1140 FOR J = 1 TOLEN(CS) 

1150 IF MIDt(CS,J,1) = ■■/■■THEN 1180 

1160 NEXT J 
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tine, use INPUT B$:GOSUB 1020 
in place of an INPUT statement. 

As an illustration, Program 4 
displays the numbers entered 
as decimals, followed by the 
original entry (whether frac- 
tional or not) and does a sort of 
numbers at the same time so 
that the results appear in as- 
cending order. 

To use Program 4 be sure Pro- 
gram 3 is still loaded. Then a] 
change line 1050 to read DIM D 
(Z), E$(Z); b) change line 1085 to 
read RETURN; and c) change 
line 1210 to read E${K) = C$: 
B = l-(-1:K = K-*-1. After 
these changes type RUN and in- 
put fractions or whatever 



numeric data desired when ? ap- 
pears. 

The division sign "/" in lines 
1150 and 1180 could be replaced 
by " + " if you will be entering 
numbers in a form such as 
2.7081 -t- 6.952. 

You might notice that Pro- 
gram 3 can be shortened from 
line 1150 to the end by inter- 
changing some lines and 
eliminating a GOTO. The for- 
mulation presented here was 
used so that omitting lines 1140 
through 1190{if your data has no 
fractions occurring but you 
want to input a stream of 
numbers with one INPUT) will 
have no effect on the rest of the 
program. ■ 



1170 GOTO 1200 

1175 REM 'assign THE RESULT OF THE DIVISION TO' 

1176 REM 'the OUTPUT D<K)' 

1180 D(K) = VAL(CSVVAL1RIGHTS(CJ,LEN(C$H)) 
1190 GOTO 1210 

1195 REM 'if /DOES NOT APPEAR THEN ASSIGN D(K)' 

1196 REM *T0 THE NUMBER APPEARING BETWEEN TWO BLANKS* 
1300 D(K) = VAL(C$) 

1210 B= I + 1: K = K + 1 
1220 RETURN 

Program 3. 

10 CLEAR 1200; INPUTBS; GOSUB 1020 

20FORS= 1 TO K-1; FOR J = 1 TO K-2 

30IFD(J)>D(J + 1) THEN 80 

40 NEXT J,S 

50 FOR S ^ 1T0 KI 

60 PRINT D(S), "ORIGINAL ENTRY = 16": EKS). NEXT S 

70 END 

80 A = P(J + 1): DtJ + 1) =D(J): D(J) = A 

90 8$ = EKJ + !)■ ERJ + 1) =. EKJ): E»J) = BS 

100 GOTO 40 

Program 4. 
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TRS-80 users 

Learn FORTH 

IiT>RTH is a tiAKlkucd hifth level language Ihal dramatically 

cuts program developmenl lime Ycxi can cipand the 

FORTH langiuge by defining new operations and dala types. 

FORTH pmgiamsaie compiled In reduce memory tpace and 

tpccd eieculion. 

tiny FORTH is a complete version of the powerful FORTH 

language tailored to the TRS-80. The ImyFORTH tysicm 

includes FORTH, a leil edilof . an assembler, graphics, and 

cassenc 1/0. 

Lorn FORTH on your own computet. The linyFORTH 

uscr'i manual ccnlams hundreds of examples to teach you 

FORTH in a hani^-on style 

(ia^FORTH for Ibk level II TRS-80: 

Cassette and full ikKumimialiun . .129.95 

Documenlaliim cmiy i 9 9S 

All urdeni aiC fully guaranteed. And SI. 50 for postage and 
handling Order with check, money order. Visa, or 
Mastcnharge 

Writt for a FREE book let deM;nbing FtMtTH. 



The Software Farm ^^os 

Boi 2J04 Drvt. A18 Rcdon, VA 22090 



BATTLE OF MIDWAY 

a realistic simulation of this WWII battle 

VOU can now recreate this air-sea 
battle by commanding the individual 
carriers and squadrons of fighters, dive 
bombers and torpedo bombers into 
action ! 

Level N 16K $9.95 

FOOTBALL 

• 9 offense and 6 defense plays 

• Fumbles, interceptions, time-outs, 
onside-kicks — all included! 

• Play against the computer or a live 
opponent 

Level II 16K $9.95 
All programs recorded on high quality 

cassettes. 
Send cheque or money order to: 
Computer Simulations Canada 
»144-3225 Uplands Dr. 
Ottawa, Ontario, Canada 
KIV 9V3 ^261 



/PG6D CONTROL 

for your 

TR/~80 

TRS-80 SPEED CONTROL 

Plans — very simple circuit 
allows wide range of control 
over speed of listing or run- 
ning programs. Connect to 
TRS-80 Port, or any Z-80, $15 
check to: Golden Circuits. P.O. 
Box 404, Golden, Co. 80401, 



GOLD6N CIRCUIT/ CO. 

PO BOX 404 ■^265 

GOLDEN. COLORADO 80401 



7 BIDAM \im Available ^ 
* For TRS-80 "* 



BBik ladnnl DirM Aeon Mdbod <BIDAM> is a disk 
access method designed lo simplify ptogramming of disk 
applications. leduce disk I/O uid space reqiurcmcnis and 
improve response lime, while majnliining a key-sequenced 
index to a dala file. BIUAM pcTrnils pit^iaintners to place 
emphasis on applications ruhcr than file accessing tech- 
niques, soning. searching and disk space management. 

BIDAM fuiKtions are performed by invoking basic sub- 
routines which include: key searching, changing, addition 
and deletion. Each subroutine returns a status code in- 
dicating the complelioii status of the requested function 
and a record number to enable direct lettievaj of any 
recotd on Rle wiih one (1) I/O operaiion. 

BIDAM ON DISKETTE WITH SAMPLE 
APPLICATION $79.00 

rRS-M 19 1 Irioamarh oi IKa n«io ShKi' Ovmo" al Ti-oiy Cwpwal-on 

Task Compitter Applications 

Dayton, Ohio PO Box 24001 
45424 
(513)233-2118 ^220 



(Accounting Computer Technology) 



ACT 

BILLPAYER 1 

For TRS BOTfiK Level II with line printer 

Automate your bill paying! 

• Prints your check automaticaUy 

• Prints a list of each day's checks 

(detail & total) 

• Built in "edit" and "void" check 

routines 

• Works with friction or line-fed 

printers 

• Holds up to 29 payees with or with- 

out descriptions and amounts 

• "Other" selection lets you enter 

any other payee you choose 

• Save time and have fun paying your 

bills (up to $9,999.99) 

• Recorded on cassette with printed 

simple instructions. 
JSfhfT (25% off — introductory 
offer) Send "89.75, check or 
money order, plus •2.75 postage 
& handling to ACT c/o J. Pate 

P.O. Box 435 
^ 260 McMinnville, OR 97128 
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UTILITY 



If you want to PEEK inside your 80, try this neat utility. 



MEMORY DUMP 



Allan S. Joffe W3KBM 
1005 Twining Road 
DresherPA 19025 



Every program starts with an 
idea or a premise. But only 
with some tenacity, does it de- 
velop into a finished product. 
The premise here is that by us- 
ing the foiiowing program frag- 
ment you can print the contents 
of memory. 



5 CLS 

10 FOHX = 0TO100 

20 PRINT PEEK(X); 

30 NEXT X 



Running this program, you 
wiii now see the contents of 
memory locationsOto lOOorthe 
first 101 memory iocations of 
your BASiC ROM. Remember, 



is a very real number. (This infor- 
mation Is in tfie memory map of 
your Level II book.) 

When printed the notation of 
the program is decimal. How- 
ever, to be truly useful, the print- 
out should be in hexadecimal 
form 

If you modified line 10 to read: 

10 FOR X = 0TO 3000 

the BASIC ROM contents will 
print out and you will find that 
the numbers (in decimal) run 
from to 255 with no number in 
excess of 255. In hex notation, 
255 (decimal) = FF. 

To represent the hexadecimal 
value of any memory cell we can 
make up a decimal to hexadeci- 
mal "converter." 

Hex Conversion 

Hex values for numerals to 
15 can be displayed by a single 



5 CLS 

10 FORX = 0TO255 

20 G = W1B 

30 B = G-INT(G) 

40 IF G - B>9 PRINT CHRS<(G - B) + 55); ELSE PRINT G - B; 

50 IF 16-B>9 PRINT CHRS«16-B) + 55); ELSE PRINT CHR$((ie<B) + 48): 

60 NEXTX 



Initial Program Listing 



character— through 9 and A 
through F— with the alphabeti- 
cal characters A through F used 
to represent the values 10 
through 15 in decimal. For the 
sake of display uniformity we 
will use two characters to repre- 
sent each value. To display this 
initial set of hex characters we 
will append a "leading 0" to 
each one: GO 07 09 OC OF etc. 
Any hex equivalent of a decimal 
value in excess of 15 is automat- 
ically two characters wide (in 
the range of to 255 decimal.) 

The base or radix of hex is 16. 
If we take any value in our con- 
sidered range of to 255 deci- 
mal and divide it by 16, we will 
get a whole number plus a re- 
mainder of so many sixteenths. 
Even if a number is divided by 



sixteen evenly, the result is still 
a whole number plus a remain- 
der of zero sixteenths. 

Now let us look at the MSB 
and LSB. In our two digit hex 
representation the leftmost 
character is the MSB (most sig- 
nificant bit). It will have the 
greatest value in determining 
the complete value of the num- 
ber. The righthand character is 
the LSB (least significant bit) of 
the pair and has the least value 
to add to the numerical value. 

Here is an example. Let us 
break the decimal 93 down into 
its component parts. The 9 is 
worth nine tens or 90 and is the 
MSB, for obviously its numerical 
worth is greater than that of the 
3 which is three ones and is the 
LSB. The sum of the MSB -t- the 



5 CLS 

6 INPUT START ADDRESS IN DECIMAL' ,S 
8 INPUT END ADDRESS IN DECIMAL', E 

10 F0RX = ST0E 

12 IF J = 16 THEN J =0 

13 IF J=OANDX>STHEN PRINT X - 1; PRINT CHRS(1 1); 
15 A = PEEK1X) 

20 G=A/16 

30 e = G-INT(Gl 

40 IF G - B>9 PRINT CHRJl(G - B) + 551;ELSE PRINT CHR»(G - B) 1 4S1; 

50 IF 16.B>9 PRINT CHR$((16.B) + 55):eLSE PRINT CHRW16.B) + 48): 

55 PRINT CHRJ(32); 

60 J=J + 1;NEXTX 

Finished Program: Decimal to hex memory dump 
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LSB represents the full numeri- 
cal value of this number. 

If we take the same numerical 
pair, 93, in hex, we can do the 
same thing, remembering that 
the MSB is worth the value of 
the digit multiplied by 16. 

The LSB is determined as in 
decimal with the exception that 
in decimal the greatest value of 
the LSB is nine, while in hex its 
greatest value is 15. or to be 
more precise, F. 

Thus, 93 in hex Is the sum of 
nine sixteens + three ones, 
which translates to 144 + 3 or 
147 in decimal notation. 

Determining Hex 

Now we are ready for the next 
step of the game plan. Divide the 
decimal 93 by 16. The answer is 
five + thirteen sixteenths. In 
this way we have determined 
that the MSB of this number is 5. 
The LSB is now multiplied by 16 
to turn it from a fraction into an 
integer, making it 13. Since we 
are now speaking in hex, 13 is 
annotated as D. Thus 93 in 
decimal is 50 in hex. 

Here now is what our program 
has to do: 

1. It has to take any decimal 
number from to 255 and divide 
it by 16. 

2. The program has to recognize 
the whole number and print it 
properly. That is it must print the 
number as letters A through F if 
the number is in excess of nine. 

3. The program must recognize 
the fractional remainder and 
multiply it by 16. Then it has to 
print it properly to the right of 
the first digit (again if this num- 
ber is largerthan nine, it is repre- 
sented by characters A through 
F. 

4. Finally, the program must rec- 
ognize the presence of a "single 
digit number" (numt>ers to 15 
decimal) and it must append a 
to the left of the digit (03.0D, 
etc.) 

First we must come up with a 
routine that will divide a number 
in the desired range (0 to 255) by 
sixteen and give a separate 
identity to the integer and the 
fractional portions of the an- 
swer. 

Take any mixed number our 
possible division could produce, 
for example 5-7/16. Separate 
and give an identity to the frac- 



tional remainder by using the 
INT function. If X = 5-7/16 then 
X-INT{X) would be the frac- 
tional remainder. 



5 CLS 

ID rNFVTX 

20 G = W16 

X B = G-INT(G):PRINTB 

40 GOTO 10 



The above program fragment 
has separated this fractional re- 
mainder and given it an identity 
B. 

It follows that if G represents 
the whole number plus the frac- 
tional remainder and B equals 



The value of G - B will range 
from to 15, as X ranges from 
to 255. The ASCII code values 
for numerals to 9 ranges from 
48 to 57. The ASCII code values 
for the letters A through F run 
from 65 to 70. In addition, the 
value of 16- B ranges from to 
15 as the fractional remainder 
ranges from 0/16 to 15/16. It you 
carefully examine the condi- 
tions set forth in lines 40 and 50 
you can see how the computer 
sorts out the given facts and 
prints the proper two characters 
in hex format for each decimal 
value of X that we Input. 



15 A ^ PEEK(X) REM this is a new line 

20 G-A/16 REM triisisoldline20mo(]ili«d 

Example 1 



12 IF J ^16 THEN J = REM this is a new hna 

13 IF J = THEN PRINT CHRJ(1 1|: REM this is a new line 

60 J = J*1NEXTX REM this is old iirw 60 modified 



Example 2: The Counter 



6 INPUT -START ADDRESS IN DECIMAL-;S REM new line 
8 INPUT "END ADDRESS IN DECIMAL':E REM new l.ne 

10 FOHXsSTOE REM changed line 10 



Example 3 



this fractional remainder, that 
G - B equals the whole number. 
Thus we have given the whole 
number a programmable identi- 
ty just as we did for the fraction 
B. 

We now have enough infor- 
mation trom these logically de- 
veloped facts along with the use 
of some string functions to con- 
struct an initial program. 

In line 10 we are Inputting our 
range of interest. The next two 
lines are the same with the ex- 
ception of line 30 where we had 
printed B. This is no longer of 
use as it was for demonstration 
only. 

Line 40 says in English: If the 
whole number portion of X is 
greater than nine print the ASCII 
character which is represented 
by the whole number + 55. If 
G - B is NOT greater than nine 
just print G - B. This line takes 
care of the MSB. 

Line 50 serves the same func- 
tion for the LSB. 



TTis Bug 

At this stage of the game we 
are very lucky not to have run in- 
to a gotchagotcha or bug as it is 
commonly called. Don't cheer 
just yet, for if you run the pro- 
gram it will fill your screen with 
the proper values, BUT the print- 
out looks funny. 

The numbers from to 159 
(decimal) will run together so 
that one pair is difficult to 
distinguish from another. The 
condition worsens for the 
numbers 160 to 255. 

We need to add one more line 
to the program. 

55 PRINT CHRS(32); 

This line tells the computer 
that each time it prints an LSB, it 
is to print a CHR$(32), or a blank 
space, before it processes the 
calculations for the next num- 
ber. 

Now that our program is in 
some sort of shape, though with 



a few formatting bugs (display 
format problems), let's add the 
necessary instructions to allow 
the program to dive into the 
memory locations and print the 
values in hex. To the existing 
program add the lines in Exam- 
ple 1. 

Line 15 uses the PEEK func- 
tion to examine the contents of 
the memory cell locations in line 
10. In our present instance this 
would be the first 256 locations 
of the BASIC ROM. If you had 
wanted to examine the contents 
of the video memory locations 
line 10 would read: 

10 FOR X = 15360 TO 16383 

The display format problem 
and its cause are clear enough. 
Because of the 64 characters 
per line limit the final two char- 
acter hex number of a line is 
split between the end of that line 
and the beginning of the next. 

The solution is to print no 
more than 16 sets of hex charac- 
ters per line. 

We can insert a counter into 
the program to add a carriage 
return after the sixteenth pair of 
characters on a line (Example 2). 

However, now when we run 
the program we find another 
problem— split lines. 

If you examine the print state- 
ments in the program you will 
see that all but the second half 
of line 40 use some form of 
CHR$ function. Let's change 
this to agree in format with the 
rest of the print statements: 

:ELSE PRINT CHR$((G-B| + 48); 

Now when you run the pro- 
gram there should be no prot)- 
lems with the display format. A 
good rule, as demonstrated by 
the built in "gotcha" is to be 
consistent with your formatting 
of print statements. Like every- 
thing in lite this may not be 
universal, but it is a good way to 
stay out of trouble— most of the 
time. 

Printing Location 

Finally, we will modify line 13 
so that the decimal location will 
print out after the last hex digit 
on each line. Line 13 will now 
read: 
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13 IFJ=OANDX S THEN PRINT X-1; 
:PRINTCHHS(11); 



It may help a bit to examine 
why the line is written this way. 
If you run the program and spec- 
ify a starting address (S) of and 
an end address (E) of 16, the pro- 
gram will print cell to cell 16 for 
a total of 17 cells, as it prints out 
from S to E inclusive. Cell 0. re- 
member, is in reality cell one 
physically. 

When the program prints out 
the first sixteen cell contents 
and then prints 15 at the end of 



the line, it means that while this 
cell IS the sixteenth cell printed, 
that it is (in decimal) cell number 
15 tiecause of the fact that zero 
is the first location. This re- 
mains true even if the S value is 
NOT the figure 0. 

An S (start) value of 53 and an 
E (end) value of 69 would give an 
X value of 68 at the end of the 
line. Looking at it another way, 
you are printing the value of cell 
53 and then printing 15 more 
values to make up the total of 16 
values in the line (53 + 15 = 68). 
This Is the end of line value. 



Changing the Area 

If we modify the input state- 
ment we won't have to modify 
line 10 every time we want to 
change the area of memory to 
be examined. Add the new lines 
in Example 3. 

One last bell and whistle. 
After each full screen has been 
printed, you might like the pro- 
gram to halt, while you examine 
it. Then when you hit the ENTER 
key, the program should con- 
tinue to the next full screen. I 
suggest a counter, similar to the 



one that limits the line length to 
sixteen hex characters, and 
some way of making the ENTER 
key a trigger for program 
resumption. 

There is a lot of meat here to 
digest. Follow the program frag- 
ment one step at a time and your 
own homebrew programs will 
develop more easily. 

The computer will tell you if 
you make a mistake— some- 
times— but it will only do what 
you direct it to do, which is the 
main reason why debugging is 
such a popular indoor sport. ■ 



You will appreciate this accessory every time you turn your computer oni 

READ THIS 

• Give your CRT the luminous greencharacters found on the very expensive comouter 
systems 

• Add a professional look to your system and your programs 

■ Dramatically improved contrasi for easier reading and improved graphics 
We manufacture an optically correct, 1 /B" plexiglas" screen thai mounts easily over the 
CRT on your video monitor This is a quality accessory that enables your TRSaO' 
monitor to produce the luminous green characters identical to those found on expensive 
terminals For business applications this means enhanced appearance and reduced eye 
strain, for the hobbyist, graphics are brighter and bolder The screen may be easily 
removed -no modification to monitor 

▲ Screen for Model I $19.95 
Screen for Model II $24.95 
''142 VISA- Mastercharge 



We ship within 
24 hours. 

30-day money back 
guarantee 



National Tricor Inc / 3335 Greenleaf Blvd., Kalamazoo. Ml 49008 / 616-375-7519 



TRS-80* STRUCTURED 
BASIC 

Now available lor TRS-80 disk systems 



A pre-compiler adding performed pro- 
cedures, case structures, repeat while, until 
and many other structured language slate- 
menis to IhS already powerful Level 11 
BASIC. Diskette $50.00, Listing $35,00, 
Manual purchased separately SIO.OO. 



313 Meadow Lane 
Hutings, Michigan 49058 

(616) 945-5334 
IDealrr inquiriet invited) 

• 84 

VISA & MASTERCHARGE ACCEPTED 

'TRS80 IS a tiadernaik ol Tandy Carp 



WORD 

Processing 

BASIC 



ULC 



NUM 

TERM 
APOS 



UPPER/lower case that is 
fully compatable with 
Radio Shack's kit $4.95 

Listing without line num- 
bers for the final 
copy, $4.95 

No more line listings that 
run off the page ^a qc 

Allows BASIC to save text 
as program files $4.95 

"WIZ" ^^'^ manual on word proc- 
essing with BASIC $4.95 

These programs run on any Level II 
cassette or disk system and can be 
turned on or off from BASIC, 
They are distributed on cassette tape 
with instructions, 

SPECIAL OFFER 

ALL 4 programs plus the Manual for 
only $14.95 



Professionat Data Corporation >^237 

iOO Broadway 

North Haven. CT. 06473 VISA/ 

1203) 239-767} MASTER CARD 



Subscribe to 



m 



microcomputing 



out tlie postage 
paid reply card on 
page 162 



For Business Systems Software 

Programmers Only!! 

Machine Language 

ISAM 

FOR 

TRS-«0* Models 1 and II 
ACCESS TIME Vi SECOND!! 

This machine language ISAM HOLTI>E p[ii>idcs Tile access 
sophisiicaliod required lo irnpiement complcn business sofi 
ware, and is compltffli tiimpaiiblc wth rRS-dO" BASK . 

HfMdncallont: btmri om 1000 record ftk, ke) Iraglh ol 6, 
(iMi traglhorM 

Ai.fes'. lime of : second 

Besi add/delc(e lime nl 1 lecond 

Average add deleic lime iil 2 setiinds 

Wors: laie add/delcie lime of ? seconds 

Keys up lo 2S characters 

Dala up lo 25) 

Presides new highesi key upon each Hie access 

up lo 4 files held optn iimiurienlly. 

No special ul limes needed lo "Reclaim" uied record space 

Model 1 Rouliiic ixiupies 5 K ot user spaie I loads i\ lapol 

user memor> I 

Model U Rounne occupies A k of user spac^ {loads at lopol 

user memory) 

bOf, filetull, empty, key nol tound, INVALID ke> salue 

and all TRS DOh" error codes mpporied 

TRS-80 Model 1 {32 K + 4B K only) $160,00 
TRS-80 Model II (64 K only) $170.00 

Includes: All necessary doc u menial ion, file creation pro- 
gram, file mspcclion program, machine language ISAM 
routine and loader 

RELIABLE COMPUTER RESOURCES 
n I 415 MULBURY STREET 
Ir* WORCESTER, MA 016G7 

,>|C .„, (617)733-«Ofl4 



^197 



•TRh-NOand 7 RSIX)S are irodfrnutKs i.l lamti 
( arpvralion, whnh has no relaniin iii ftl R ln< . 
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/^ PROGRAM STORE 



(202) 337-4691 



4 200 vV I sconsin AveNW POBox9609 Woshingron DC 20016 



Save time&space! 



PACKER 



by Cottage Software 

This is the ultimate editing 
tool for BASIC program lines. There 
are five comnandB which allow 
easier reading of BASIC programs 
and more efficient execution by the 
computer. 

The ' unpack ' command breaks 
multiple statement lines into 
single statement lines with extra 
spaces for easier reading and 
editing. The ' short ' ctwimand 
deletes any unnecessary words like 
LET and all REMarks. 

The ' pack ' commmand compresses 
lines into multiple statement lines 



up to the maximum length you 
specify while maintaining complete 
program logic. This can easily 
reduce the memory requirement by 
more than 33«1 As you can imagine 
this also speeds up execution of a 
program, saves time in loading a 
program from either tape or disk 
and saves disk space. 

And the 'move' command allows 
you to move any section of your 
program to a new location. With 
the * renumb ' coiranand you can 
renumber your BASIC lines. 

So if your programs need more 
memory, or you need more time, 
order your 'packer' 1 16k, 32k and 
4Bk versions supplied on two 
cassettes for $29.95. 



Morloc's Tower 

from Automated Simulations 
As Brian Hairanerhand, you race to 
save the comely wench Imelda from 
the fireballs of Morloc the Mad. 
An exciting fan tansy role playing 
game in the Dunjonquest tradition 
that started with "The Temple of 
Apshai" and continued with 
"Dates tones of Ryn. " This is the 
deadliest Dunjonquest yetl S14.95 
"Dates tones of Ryn" $14,95 
"Temple of Apshai* (24.95 
Supplied on disk for an additional 
15 per program. 

Dungeon 

from Chsmeleon 

A full fantasy & adventure where 
you create your character, choose 
from among 26 types of amtor and BO 
weapons , and search for fame and 
fortune. In each dungeon there are 
random events which occur, but 
skill most often determines the 
outcome . The program has many 
prompts and the twenty page , 
illustrated manual explains the 
game. Requires 3 2k and two disk 
drives. (34.95 

Galactic Trader 

by Douglas Car Is ton 

Trade your way to a fortune in a 

three dimensional universe. You 

must barter , deal with the energy 

cartel and watch for spies. This 

Is truly an outstanding computer 

game by the author of "Galactic 

Empire.' f14.95 

Also available "Galactic Empire" 

for $14.95 



STRUCTURED 

BASIC 

TRANSLATOR 

by Gene Bellinger 

Try structured progranming. You 
can write programs using 
PROCEDURES , CALLS , CASE-CALLS , 
TF-THEN-ELSE, WHILE and UNTIL. 
Once written, SBT will quickly 
translate the structured code into 
an efEecient BASIC program. Speeds 
up program development and 
documentation. The program is both 
fast (a 20k BASIC program in less 
than 4 minutes 1 and compact . 
Requires 32k and one disk drive. 
Supplied on disk for (29.95. 




Air Flight 

from Instant"of t* 



tware 
your TRS-80 



Transform your TRS-80 into a 
cockpit full of elaborate controls. 
Take off, land and do acrobatics 
once you learn how to fly. $7.95 



Air Raid 



from Small Systems 

Real-time, "shooting gallery" game 
which is better than the arcades. 
In machine language for excellent 
graphics and endlesis hours of fun. 
JX+rW" NOW only $9.95 

Space War 

by'oevlce Oriented Games from Acorn 
Two-player, real-time space battle 
lets each player control a 
spaceship with rotate, thrust, fire 
and hyperspace. Five game options 
[including gravity) and three 
speeds Included. In machine 
language. $9 .95 

Calculator Plus 

from Manhattan Software, Inc. 
Turn your TRS-8D into a calculator. 
This program has optional printer 
features, performs all calculations 
in double precision and will chain 
and mix calculations. Optional 
dollar format. $9.95. 



KEYEDIT 



by Phil Pilgrim from Discovery Bay 

This machine language utility is for 
all users of either Level II or Disk 
RAEIC. The functions give you 
auto-repeat on every key , screen- 
oriented editing, and debounce. In the 
editing mode, you just move the cursor 
to any uosition on the screen to 
instantly insert or delete. Plus, whole 
BASIC statements can be copied to other 
parts of the program. 

You also get single keystroke entry. 
For example, just press <SH1FT> R to 
enter the word READ. And you can 
redefine the keys to any BASIC keyword. 

In addition, the keyboard macro 
facility allows you to define any 
frequently typed pattern and then 
execute it with a single )ieystroke. 
This is eapeclolly great for DATA entry 
and other repetitive tasks. 

Order the greatest keyboard utility 
yet! $18.95 

DEBUG 

by Bob Pierce from Quality 

Single step your programs through RAM 
and RCW, with this relocatable machine 
language utility. Includes multiple 
breakpoints, option to execute CALLS in 
a single step and several display 
options. $14.95 

DISASSEMBLER 1.2 

by Roy Soltoff from Miaosys i Acorn 

This two pass Z-BO disassembler 
produces symbolic labels with output to 
either the video monitor, printer or 
tape. Radio Shack' s Editor Assembler 
can load the tapes. If you own the 
Editor Assembler, complete the package 
with this program, Program on tape for 
two different memory locations. TRS-BO 
Level IIJJA,**- NOW only $14.95 



DDT 



Disk Drive Timer 
by Disco-Tech 

Analyze and adjust your disc drive motor 
speed with real-time graphic display. 
Manual details use for Radio Shack, 
Shugart, KPI, Pertec, and Vista drives, 
but will work with any drive. All you 
need is DDT, two screwdrivers and five 
minutes. On disk for $19.95 



Credit card callers may phche us 24-HaiPs a my, 

OR CLIP mis COPCH WD WIL YOUR ORDER TtBAY. 

:z)cir.[]nnnnn[][::L:L:-^L:[!uuDnnnnL]an!:!Dc;cicc;nnaaDaoo 

j ^ THE PROGRAM STORE 

1 y'^Z~^'^ 4200 Wisconsin Ave NW 

] f /\\ \ PO Box 9609 Dept K 8 

1 [ / \\ Washington, D.C. 20016 

please send me these TRS-BO programs: 



c titlt 



price 




postage: $ 1 . (fP 

total: 



by Microflair from Hayden 
Graph your biorhythms and calculate; 
your critical days. Compare yoursj 
with a friend. $9.95 ' 



address: 

city, state 

& code 

Check payable to The Program S 



MASTERCHARGE 

VISA 

card number: 

signature: 



mc bank code: 
exp date: 




THE ORIGINAL MAGAZINE FOR 
OWNERS OF THE TRS-80'"* MICROCOMPUTER 



SOFTWARE 

FOR TRS4«" 

OWNERS 



CQIYIPUTHQWICS 

MONTHLY NEWSMAGAZINE 

Practical Support For Model I & II 



MONTHLY 

NEWSMAGAZINE 

FOR TRS-M" 

OWNERS 



PRACTICAL APPLICATIONS 
BUSINESS 

GAMBLING • GAMES 
EDUCATION 
PERSONAL FINANCE 
BEGINNERS CORNER 
NEW PRODUCTS 
SOFTWARE EXCHANGE 
MARKET PLACE 
QUESTIONS AND ANSWERS 
PROGRAM PRINTOUTS 
AND MORE 



PROGRAMS AND ARTICLES PUBLISHED IN OUR HRST 12 ISSDES 
INCLUDE THE FOLLOWING 

A COMPLETE INCOME TAX PROGRAM (LONG AND SHORT FORM) 

INVENTORY CONTROL 

STOCK MARKET ANALYSIS 

WORD PROCESSING PROGKAM (FOR DISK OR CASSETTE! 

LOWER CASE MODIFICATION FOR YOUR VIDEO MONITOR OR PRINTER 

PAYROLL (FEDERAL TAX WITHHOLDING PROGRAM! 

EXTEND 16 DIGIT ACCURACY TO TRS 80'" FUNCTIONS (SUCH AS 

SQUARE ROOTS AND TRIGONOMETRIC FUNCTIONS) 

NEW DISK DRIVES FOR YOUR TRSSO" 

PRINTER OPTIONS AVAILABLE FOR YOUR TRS 80 ~ 

A HORSF SELECTION SVSTEW'ARITHMEMC TEACHER 

COMPLETE MAI! ING LIST PROGRAMS (BOI H FOR DISK OR CASSETTE 

SEQUENTIAL AND RANLX)M ACCESSi 

RAN[X3M SAMPLING-"HAK (iRAPH 

CHECKBOOK MAINTENANCE PROGRAM 

LEVEl II UPDATES*"LEVEl II INDEX 

CREDIT CARD INFORMATION STORAGE FILE 

BEGINNER S GUIDE TO MACHINE I ANGUAGE AND ASSEMBLY 

LANGUAGE 

I INE RENUMBERING 

AND CASSEI IE TIPS. PROGRAM HINTS, I ATEST PRODUCTS 

COMINC; SOON iGENERAl LEDGER. ACCOUNTS PAYABLE AND 
RECEIVABLE FORTRAN*) FINANCIAL APPLICATIONS PACKAGE. 
PR0(;KAMS FOR HOMEOWNERS, MERCiE IW'O PROGRAMS, 
STATISTICAI AND MATHEMATICAI PRCXIRAMS (BOTH 



ELEMENTARY AN15 ADVANCED) 



AND 



^^ 



^ 



WORD PROCESSING PROGRAM 

(Cassette or Disk) 

Ft" ^riling Icilvrs, \v-\. mdiling lisli, fit , wilh vai. h 
nfiA substriplHins oi icnewal 

LEVEL II RAM TEST 

(Cassette or Disk) 

Chfcks jdiidiim dtfi:-^'! mvmiirv lo ("nsurc ihdl dll mcrTniTy 
liicjiHini Atv M,f)rkiny [)rc)i>trlv 



DATA MANAGEMENT SYSTEM 
(Cassette or Disk) 

Complk'd' lilt" miind9<'m('nl lur ^our TRS 80'" 

CLEANUP 

(Cassette or Disk) 

Fast dtrion Maze Gamt' 



TEM ^ 



THS"i''ISA IHAHtMARKOf r ANDY CORP 



SEND FOR OUR NEW 48 PAGE SOFTWARE CATALOG (INCLUDING LISTINGS OF HUNDREDS OF TRS 80" PROGRAMS AVAILABLE ON 
CASSETTE AND DISKETTE) $2 00 OR FREE WITH EACH SUBSCRIPTIONS OR SAMPLE ISSUE 



•CQIYIPUTHQI^ilCS! 



Boi 149 N«w Ctty, New Vorti 10H« 

ONE YEAR SUBSCRIPTION $24 

TWO YEAR SUBSCRIPTION $48 

SAMPLE OF LATEST ISSUE S 4 

START MY SUBSCRIPTION WITH ISSUE 

(•1 - July 197B • »7 - January 1979 • »12 - June 1979 • #18 - January 1980) 




W 24 



HOUR 
ORDER 
LINE 
(914)425-1535 



^^J 



NEW SUBSCRIPTION 



RENEWAL 



CREDIT CARD NUMBER 



EXP DATE. 



SIGNATURE. 



NAME 

ADDRESS 



STATE. 



-ZIP, 



ADO H,YUII ICANADA. MEXICO) ADO III/YIAR All HAl. OUTSIDE OF UA A . CANADA 4 MEXICO ■ 
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CQinPlJTHQI^ilCS 



c. 



• • • EVERYTHING FOR YOUR TRS-80 "• • • 

TRS-M) !■ ■ trMlrmark of ihr Radio Shark nivlahm of Tandy Corporailon 

* AN Orders processed within 24-Hours 

* Free Shipping within U.P.S. areas (add $3 for orders outside of the U.S.A. or U.P.S. areas). 
•k ^^-Dai/ Money Back Guarantee on all Software Oess a $3 penalty for handlins). 
it 10-Day Money Back Guarantee on Disk Drives and Printers PLU8 120-Days Free Service. 



LEARNING LEVEL II by David Lien 

Th« Original Aulfior O' The Lavel Manual 
A Slap By Sl«p approach to Learning Level M 
especially geared lo new TRS-80" Owners 
J15« 



• TRS-W DISK AND OTHER MYSTERIES 
t19.»5 (t22.9S after 2/1 /SO). Over 100 pages 
of indetpaniible intormalion tor disk owners 
Learn to recover information Irom bad disks, 
how to make Basic programs untistabie and 12 
more chapters of never published tips and mlor ■ 
malioo Written by H C Pennington (For all 
Disk Owr>ers) 



NEW SBSG BUSINESS SYSTEM FOR 
MODEL I OR MODEL II - IN STOCK 

- General Ledger 

- Accounts Receivable 

- Accounts Payable 

- Payroll 

- Inventorv Control With Invoicing 

• Each module can be operated individually 
or as a coordinated SYSTEM. Turn-Key error 
catching operation (or beginners 

• Complete manual and documentation 
accompany eacfi program 

• Minimum System requirements 2-Oisk 
Drives lor Model I. .I-Disk Driveler Model II 

• Each module can be lormatted to span data 
on Upto 4-Dlsk Drives 

• Free 30-Day telephone consultation 

• Call lor complete spec itical ions 

■ Model I Version $125 per module 
$495 per System 

• Model II Version $225 per module 
$995 per System 



DATA MANAGEMENT SYSTEMS 

- DMS replace index cards or any data 
requiring long lists of information 

• TBS In-Memory Inlormation System 

(for cassette systems) $24 50 

• TBS Disk Data Manager (requires 1 or more 
disk drives). ..Set up last random access 
tiles in minutes Stores up to 320K of 
information on 4 Drives. Up to 10 fields 
and 255 characters per record Supports 
upper and lower case RS-232 or TRS-232.,. 
Features complete editing $49.50 

• Personal Software CCA Data Management , 
System.. Completely user oriented, menu 
drive, 130 page Step by Step Manual... 
capable of inventory control, sorting data, 
reporting data in nearly any form (for reports 
and mailing labels). Sorts data by up to 10 
fields for zip code, balance due. geographic 
location or wtiatever Prints reports with 
subtotals and totals automatically calculated. 
Fast random access $75 00 



Box 149 Ptew City, N*w York 10956 



FROM RACET COMPUTES 

• REMODEL-PROLOAD - Renumbers pro 
gram lines, combirtes programs The only re- 
number program that wilt renumber the middle 
of a program Specify ISK 33K or 48K Works 
with Cassette or Disk . . . IM.M 

■ GSF - Use in your Besic Programs (or instanl 
Sorting (will son 1000 items in 9 seconds}. Ot(>er 
commands include Campress and Uncompresi 
Data. Duplicate Memory. Display Screen 
Controls and Fast Graphic Controls . . . (24. M 
(For Cassette or Dish specify 16K 32K or 48K| 

a D050RT - All G S F commands plus special 
Multiple Disk Sorting Routines . . SM.H 
lSpeci(y 32K or 48K) 

• INFINITE BAStC - Adds 70 commands to 
your TRS-aO including Instant Son. Matrii 
Commands. String Commands. Lett and Right 
Justidcation, String Centering. Simultaneous 
Equations. Upper and Lower Case Reverse and 
more . . . Mf.M (For Cassette or Disk) 

■ INFINITE BUSINESS (Requires Infinite Basic) - 
Eliminate Round-o(( error 127-DigiI Calcula- 
tion Accuracy. Insert New Elements in Sorted 
Arrays. Automatic Page Headings. Footirvgs. 
ar>d Pagination Multiple Precision Arithmetic 
and more . . . S29.t$. (For Cassena oi Oiski 

■ COPSYS - Copy Machine Language 
Programs . . . 114.95 (For Cassette only) 



FROM SMALL SYSTEM SOFTWARE 

• RSM-2 Machine Language Monitor . . . IM.H 

• RSM-2D Disk Version of RSW-2 . . I29.B5 

■ OCV-1 Converts Machine Language Programs 
from tape lo disk . . . St.eS 

■ AIR RAID - The ultimate TRS-OO game con- 
verts your TRS-SO into a real time shooting 
gallery . . . |14.t5 

• BARRICADE - A fast pong style game . . $14.15 

• CPM - (150 (for Disk only) 

• TRS-232 INTERFACE - Interface wilh Soft- 
ware driver RS-232 printers to your 

TRS-90 . - . MrtS 

• TRS-232 FORMATTER -Additional 
(optional) Software to' TRS-232 owners Ads 
many printer commands to your 

TRS-SO . . . S14.t5 (S9 9S with purchase Of 
THS-2321 



MAIL PAC - For Model I or Model II Disk 
Systems only . . . SN.fS. Ouick-sortmg full user 
control over mailing list from Gallactic Software 



FROM ADVCNTURELAND INTERNATIONAL 
• ADVENTURE «1 - *• by Scott Adams 
f14.M each available on Cassette or Disk 



SARQON II 

THE CHESS CHAMP 

$3t.tS 



FROM APPARAT 
NEW DOS * ttS.tS 

35. 40 end 77 Track Vmont avatlaMe 



48Pa3e Catalog $2 FREE With An\^ Order 

Order by Phone or Ma\i 

No Shippir^s Charge 

Add $3 for COD. 

Add $3 for all Foreign and nonUPS s/iipmenfs 

Add $3 for VPS BkM Label 



FROM THE BOTTOM SHELF 
> CHECKBOOK II (for CeasMte or Dtsk) . . 
SILM 

- INFORMATION SYSTEM (for CassMe or 
Disk . . . 134.50 

■ SYSTEM DOCTOR (a complete diagnosis of 

your TRS-SO checks rrtemory. video, cassette. 
disk. ROM and all other parts of your system) - 
for Cassette or Disk . . . IM.SO 

" CHECKBOOK REGISTER ACCOUNT- 
ING SYSTEM (requires 2 disk drives) . . l4fJ0 

" LIBRARY 100 - 100 established busineu. 
game and educational programs plus FREE Tmy 
Pilot all for . . . M*.50 

■ BASIC TOOL KIT - lists all vsnables GOTO's 
and GOSUB s in your program . . . IH.aO 



■ SOUNDWARE - Ads sound to your TRS-SO 
Just plus It in . . .S29.9S. Sample programs 
included 

■ TING TONG - Can be used with Soundware 
for a Sownd version of pong . . . It.H. 



VIC-The Carta Vhual Inslrucllonal tt9 9S 
Computer Program 

The Level II 16K Cassette is designed to teach 

beginners the Basics of Machine Language and 
Assembly Language Programming See every 
Machine Language Instruction Display on 
your Video 
VIC includes a Step By Step 55 page manual 



VISTA VSO DISK DRIVE 

110 K OF STORAGE 

S395 

Add S29 95 tor Cable 

(Free with Purchase o( Two Disk Dnves) 

— 10 Day Money Back Guarantee - 



FROM HOWE SOFTWARE 

MON-3 - Machine Language Programming tor 
Beginners MON-3 is a Complete 
System Monitor with users 
Manual SM.H 

MON-4 - Disk Version of MON-3 . . . t4t.M 



LEVEL III BASIC . . . Mt.tS FROM 
MICROSOFT - Now Ceasette owners can add 

Disk Commands lo their TRS-80 without owning 
a Disk Drive 



■RAND NEW OUVETTI miNTER . . .ta41S 

Busir>ees Letter quality print. Automattc Lirw 
Justidcation (on requesi). Quick Printing, can 
be used as a Memory Typewriter, pluga nghl 
into your TRS-SO without any modKicetton or 
•oRware 



THE ELECTRIC PENCIL 
CaaaM* . . . $tS.S6 

DM . . . tisaoo 



HORSE SELECTOR II by Dr Hal Davis . . . 
ISO. The TRS-80 version updaied for the TRS-80 
and originally reviewed m Systems ar^ 
Methods 



^ 



24 

HOUR ORDER LINE 
(914) 425-1535 




f'Readar Servfce — see page 162 
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CQinPJTHQMlCS 



EVER 



FOR YOUR TRS-80 ••• 



TRS-SO U ■ trademark ot ihe Radio Shack Division of Tandy Corporalton 




COORDINATED BUSINESS SYSTEMS 



SMALL BUSINESS 
SYSTEMS GROUP 



• EACH MODULE CAN BE OPERATED INDIVIDUALLY OR AS A COORDINATED SYSTEM. 

• TURN-KEY ERROR CATCHING OPERATION FOR BEGINNERS 

• FREE 30-DAY TELEPHONE CONSULTATION WITH SBSG 

• EACH MODULE CAN BE FORMATTED TO SPAN DATA ON UPTO 4 DISK DRIVES, 

• COMPLETE MANUAL AND DOCUMENTATION ACCOMPANY EACH MANUAL 

• MINIMUM SYSTEM REQUIREMENTS - 2 DISK DRIVES FOR MODEL I...1-DISK DRIVE FOR MODEL II 



ACCOUNTS PAYABLE 

Th0 accounts payable system receives data concerning purchases from 
suppliers and produces checks in payment of outstanding Invoices. In 
addition, it produces cash management reports. This system aids in tight 
financial control over all cash disbursements of the business. Several 
reports are available and supply information needed for the analysis of 
payments, expenses, purchases and cash requirements All A/P data feeds 
General Ledger so that data is entered into the system |ust once These 
programs were developed 5 years ago lor the Wang micro-computer and 
have t>een tested in many environments since then Ttw package has been 
converted lo the TRS-BO" and is now a well documented, on-line, inter- 
active micro-computer system with the capabilities ot (or exceeding many 
larger systems 



CAPABILITIES 



ACCOUNTS RECEIVABLE 

The objective of a computerized A/R system is to prepare accurate and 
timeley monthly statements to credit customers Management can gener- 
ate information required to control the amount of credit extended and the 
collection of money owed in order to maximize profitable credit sales 
while minimizing losses from bad debts. The programs composing this 
system were developed 5 years ago, especially for small businesses using 
the Wang Microcomputer. They have been tested in many environments 
since then. Each module can be used stand alone or can feed General 
Ledger for a fully integrated system. 



PAYROLL 

Payroll Invoices many complex calculations and the production of reports 
and documents, many ol which are required by government agencies II is 
an ideal candidate for the computer With this Payroll system in-house. 
you can promptly and accurately pay your employees and generate 
accruate documents/reports to management, employees, and appropriate 
government agencies concerning earnings, taxes, and other deductions. 
The package has been converted to the TRS-SO" and is now a well 
documented, on-line, interactive micro-computer system with the capa- 
bilities ot (or exceeding) many larger systems. 



CAPABILITIES: 



* performs all necessary payroll tasks including: 

a file maintenance, pay data entry and verification 

• computation ot pay and deduction amounts 

• printing of reports and checks 

* can handle salaried and hourly employees 

* employees can receive: 

• hourly or salary wage 

• vacation pay 

• holiday pay 

• piecework pay 

• overtime pay 

(Conttf>iM<l on next page) 



* menu driven; easy to use: lull screen prompting and cursor control 

* invoice oriented; everything revolves around the invoice; handles rww 
invoice or credit memo or debit memo 

* invoice information recorded; invoice #, description, buyer, check 
register ». invoice date, age date, amount ot invoice, discount (in %). 
freight, lax {$), total payable 

* transaction print and file maintenance procedures insure accuracy 

* flexible check calculation procedure: allows ctwcks to t>e calculated for a 
sel ol vendors - or - for specific vendors 

* program prints your checks: contiguous computer checks with your 
company letterhead can be purchased from SBSG 

* reports include (samples on back): 

• open item listing/closed Item listing - both detail and summary 

• debit memo listing/credit memo fisting 

• aging 

• check register report (to give an audit trail of checks printed) 

• vendor listing and vendor activity (activity of the whole year) 

* fully linked to GENERAL LEDGER: each invoice can be distributed to as 
many as five (5) different GL accounts: sysem automatically posts to cash 
and A/P accounts 



CAPABILITIES 



* menu driven; easy to use; lull screen prompting and cursor control 

* invoice oriented; invoices can be entered before ready for billing, when 
ready for billing, after billing or atter paid 

* allows entry of new invoice, credit memo, debit memo, or change/detete 
invoice 

* allows for progress payment 

* transaction information includes: 

• type of A/R transaction 

• customer P.O • 

• description of P O. 

• billing date 

• general ledger account number 

• invoice amount 

• shipping/transportation charges 

• tax charges 

• payment 

• progress payment information 

• transaction print and file maintenance procedures Insure accuracy 

* customer statements printed; computer statements with your company 
letterhead can be purchased from SBSG 

* reports include: (samples on back) 

• listing ol invoices not yet billed 

• open items (unpaid invoices) 
■ closed Items (paid invoices) 

• aging 

* fully linked to General Ledger; will post to applicable tccounts:d«btt8 A/R. 
credits account you specily 
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(PAYROLL CAPABILITIES CONTINUED) 

* employees can be paid using any combinat ion ot pay types (except, hourly 
cannot receive salary & salary cannot receive hourly) 

* special non- taxable or taxable lump sums can be paid reQularly or one time 
(bonus, reimbursements, etc) 

■k health & welfare deductions can be automatically calculated for each 
employee 

* earnings'to-date are accumulated and added to permanent records: taxes 
are computed and deducted US income lax. Social Security tax. state 
income tax. other deductions (regular or one timel 

* paychecks are printed computer checks with your company letterhead 
can be purchased from SBSG 

* calculations are accumulated tor: employee pay history, 941A report, W-2 
report, insurance report, absentee report 

* fully linked lo General Ledger. Each employee's payroll information can be 
distributed to as many as (12) twelve different GL accounls. system 
automatically posts to cash account 



INVENTORY/CONTROL INVOICING 

• OVER 1000 ITEMS ON MODEL I 

• OVER 3000 ITEMS ON MODEL II 

• LOW STOCK ALARM 

• INVOICING DEDUCTS FROM INVENTORY 

• COMPLETE INVENTORY REPORTS 

• REORDER POINT REPORT 

• QUICK ITEM ACCESS 



CLIENT BILLING, STOCK CONTROL, DENTAL BILLING. COMMODITIES 
Medicare/Medicaid billing also available 



MODEL I 
MODEL II 



$125 Per Module 
$495 Complete System 
$225 Per Module 
$995 Complete System 



WE ARE THE ONLY SOFTWARE COMPANY THAT OFFERS A REFUND 
WITHIN 30 DAYS ON ALL SOFTWARE (H & E COMPUTRONICS 
MONTHLY NEWSMAGAZINE SUBSCRIBERS ONLY) WE DO 
CHARGE A $3 PENALTY TO COVER POSTAGE AND HANDLING. 



GENERAL LEDGER 

The General Ledger accounting system consolidates financial data from 
other accounting subsystems (A/R, A/P, Payroll, direct posting) in an 
accurate and timely manner. Major reports include the Income Statement 
and Balance Sheet and a "special" report designed by management The 
beauty of this General Ledger system is that it is completely user formatted. 
You 'customize ■ the account numbers, descriptions, and report formats to 
suit your particular business requirements These programs were de- 
veloped 5 years ago for the Wang micro-computer and have been tested in 
many environments since then. The package has been converted to the 
TRS-BO'" and is now a well documented, on-line, interactive micro- 
computer system with the capabilities of (or exceeding) many largef 
systems. 



CAPABILITIES 

* more than 200 chart of accounts can be handled 

* account number structure is user defined and controlled 

* more than 1.750 transactions may be entered via: 

• direct posting, done by hand, validated against the account file 
before acceptance 

• external posting, generated by A/R, A, P. Payroll or any other user 
source 

* data IS maintained and reported by. 

• month 

• quarter 

• year 

• previous three quarters 

* reports (samples on back) include: 

• trial balances 

• income statement 

• balance sheet 

• special accounts reports and more 

* user formats reports with the following designed as you wish, 

■ titles 

■ headings 

• account numbers 

• descriptions 

• suDtotals 

• totals 

• skip lines 

• skip pages 

* up to eight levels of totals - lully user designated 

* menu driven, easy to use, full screen prompting and cursor control 



•CQI^PJTRQMICS- 



•«■ 14t 



New City. New York 10W6 




HOUR 
24 ORDER 

LINE 
(914) 425-1535 




PLEASE SEND ME: 

MODEL I $125 PER MODULE 



MODEL II 



$495 COMPLETE SYSTEM 
$225 PER MODULE 



$995 COMPLETE SYSTEM 
CREDIT CARD NUMBER 



.EXP DATE_ 



SIGNATURE 



NAME 



ADDRESS 



_STATE_ 



_ZIP_ 



■ *DO levVEAH (CANAD*. MEXICO! - ADD iMiytAa Ain MAIL OUTSIDE Of U S A . CANADA & MEXICO "■ 



^Reade' Service — see page 162 
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UTILITY 



LPRINT the screen by 
pressing /, J, K simultaneously. 



Screenprint 



Louise Frankenberg 
1289 Magothy Road 
Pasadena MD 21122 



Here's a short (66 bytes) 
assembly language pro- 
gram tor level II DOS or DISK 
BASIC that will send the con- 
tents of your screen to your 
printer at the push of a buttoni 
Well, three buttons; l,J,K pushed 
simultaneously. 

Use it to print directories, 
sample BASIC runs, or whatever 
is visible on the screen in the 
middle of a BASIC program. The 
program itself pauses while the 
screen is printed and then con- 
tinues where it left off. 

The program is compatible 
with any printer-driver. Its only 
printing limitations are 
machine-language programs 
such as DEBUG, since these in- 
hibit the usual keyboard-scan 
routine, and, of course, it can't 
reproduce graphics on a non- 
graphics printer! 

Program Notes 

Change the ORG in line 145 
according to the amount of RAM 
in your system. You'll probably 
want to keep it at the top of 
memory so it's out of the way; 
mine fits In 48K just below a 
printer -driver program. If you do 
move the ORG, you will also 
have to change the address in 
line 192 to an address just below 
it. 

Lines 192 and 194 are optional 
except for TRSDOS 2.2 users. 
What they do is to fool the com- 
puter into thinking that your 



RAM ends just below SCRN- 
PRTs starting address. This 
means that you don't have to 
bother answering MEMORY 
SIZE? when entering BASIC if 
SCRNPRNT is the only (or low- 
est) machine-language program 
you plan to use; I've started mak- 
ing a habit of adding these two 
instructions to every program so 
that I don't have to remember 
different MEMORY SIZE'S. 

The lines are an absolute 
necessity if you use TRSDOS 2.2 
and want your program at the 
very top of memory, because for 
some unfathomable reason 



Radio Shack decided to use the 
top 64 bytes of any size RAM for 
housekeeping, and whatever re- 
sides there is wiped out when 
DISK BASIC is loaded! 

Lines 192-224, START to EN- 
TRY, initialize the program. First 
SCRNPRNT finds the printer- 
driver address at 4026H and 
adds it to the program, so it can 
be called later. The program 
then changes the keyboard 
driver pointer in 4016H to point 
to ENTRY so that whenever a 
key IS pushed the computer 
comes to this program instead 
of to the regular keyboard driver. 





aoi«o 


-, SCRHF-RNT E 


I LOUISE H. FRAHI^EMtEhi;, it OCT 7t 




Bene 












6ti;s 


i SENDS 


ENTIRE 


CONTENTS OF SCREEN TO PRINTER MHEN KETS 1 




00131 


:T. J. 


MO « 


ARf PUSHED SINunaUEOlSLY. 1 




otun 










fOFS 


on MS 




0R£ 


tfOfSU 


SHEBOR' SHE iSeiS 


I3E3 


01 l^t 


«¥SCH 


EdU 


(I3F3H 


IKEreOAKD ZCaM DBIk'ER 


3807 


DOIAO 


KEYS 


EOU 


388 2>< 


iKEYEQAfcO "t". FOR I.J.H 


4eiA 


00 170 


FTYPNTK 


EQU 


1014M 


iKETS^D DRIUER ADOU, FNTFl 


*026 


oniso 

iDi«e 

101 «; 


FRPWtR 


EDU 


4 2bH 


!PRHIES DKXUEB AOOR . PWTR 


fDfS IlFirD 


STAHT 


LE 


HL>OFDFg»t 


JADB. JUhT BELDH DhL 


fOFB IIDIOF 


DDl*" 




LD 


C4«4«) ,KL 


;CHA>ICE ' TQF OF BAn ' 


'Me J«t10 


iD7ee 




LD 


HI . CPWPXIRl 


ICdIHTER DRIVER AODB . 


FDF£ ZIZIFE 


■ ezio 




LO 


I PR 1 • 1 ) 1 ML 




FEII I22Mre 


l«22D 




LD 


1PFI2-1 1 .ML 




FFB* SKDfE 


I*Z21 




LO 


HL.ENTHT 


: CHANGE KEreRO DOIUD PNTR 


FF>7 3214^0 


eflZJ2 




LO 


CKTPMTHI .ML 


; 10 EWTRT OF THIS PftOt 


Ft a* C3;0*B 


DD22* 




JF 


402DM 


;JBP TO DOS llAI? LEW.Jl; 


FfOO 3AII73e 


9(1230 


CHIRY 


LD 


A> IKEVSl 


iCET KET PlrSH 


fHO FESE 


00240 




CF 


OEM 


iSEE IF UK 


'111 C?e30J 


00230 




Jf 


N/.KtISCN 


iQQ lU KQn Wilts IF HGI 




g02A0 


■■fblnj 


WHOLE 


SCHEtH 




FEIB F! 


e02A2 




FUSH 


AF 


iSflUE REGISTERS 


rEI6 C5 


11121,* 




FUSH 


M. 




fE17 OS 


OD^&A 




FUSH 


DE 




feiS E5 


0I26B 




F-USH 


HL 




FEi» ztamc 


00270 




LD 


XL • 3C IM 


ISTADI OF SCREEN HEHOPI 


FEIC lilt 


00260 




LD 


0>1& 


ittimeER OF LWES 


FLIE Daft 


D02V0 


•HILIM 


LD 


B.C* 


ILENCTH OF LINE 


f E ? B *E 


003111) 


HXTCHt 


LO 


C> (HL 1 


iCET CHAR. 10 et PKINieO 


Fr21 CD90BB 


te3ia 


F-Rl 


CALL 


*-• 


i PRINT IT 


FES* 23 


ei32e 




rwc 


HL 


IHEIT SCREEN AOOR . 


Ft25 18f? 


00330 




DjnZ 


NITCHP 


■.DO UNTIL WHOLE LINE ODNE 


FCZ7 tttO 


00340 




LD 


C.ODH 


; CARRIAGE RETURN 


FECS COBOIO 


003^0 


PS 2 


CALL 


t 1 


iOD CARRtACF RETURN 


Ff.-'f 15 


003«0 




DEC 


D 




FEJD C?1EF[ 


90370 




Jf' 


«7.«lTLir< 


■ CO Sinf.! m >1 LINE 


fETI £1 


00372 




FOP 


HI 


iPESTORE RFCISTEPS 


Ff31 Dl 


0(374 




FOI= 


Df 




For CI 


00374 




FOP 


BE 




FE33 Fl 


378 




FOF 


AF 




Ft34 C3E3D3 


soseo 




JP 


KEl-BCH 


lALL DONE- RETURH 


IDF5 


OD3«0 




END 


StftST 




DBeog TOTAL 


ENIiOKS 










[dlRT FEOD 


■ ■230 


BB2;i 








•lErS 3802 


■ lUO 


ib;30 








•ifrSCN t3Ei 


>iI5B 


00230 0038S 






■ IF'NTIi 1(116 


• 0170 


0«222 








NlircHB FEJO 


0^300 


330 








NIlIlIN FEIF 


Oo;90 


D0370 








Ft- 1 rtji 


00310 


tB210 








Fii: rtiv 


00350 


E0220 








f-fcpMTB HJ6 


001BO 


oo:qd 








START FOfS 


«01VZ 


00390 










Program Listing: SCRNPRINT 



The last statement in the sec- 
tion is a jump back to DOS 
READY or BASIC READY. Leave 
it as it is for DOS, but if you don't 
have a disk, change it to 1 A19H. 

Whenever a key is pushed, 
SCRNPRNT checks to see if I, J, 
and K have been pushed simul- 
taneously. If not, control is im- 
mediately returned to the reg- 
ular ROM keyboard-scan rou- 
tine. If so, the whole screen is 
printed out with a simple nested 
loop: HL is set to the upper-left- 
corner of the screen, and one 
character at a time is put in C 
and sent to the printer. A 
carriage-return is sent after 
each screen line. 

If your printer also requires a 
line-feed, make the following 

changes: Add a 'LD (PR3+1), 
HL' statement to the initializa- 
tion section and add the follow- 
ing two statements after PR2: 
'LD C,OAH' and 'PRS CALL $-$'. 
When the entire screen has 
been printed, line 380 causes a 
jump back to the ROM key 
board-scan routine. 

Using SCRNPRNT 

Printing from the screen is 
easy! If you're using a printer- 
driver program, be sure to ini- 
tialize It first, so that 
SCRNPRNT will find the correct 
address. If you don't have a disk, 
load the program as a SYSTEM 
tape and press 7'. You will be 
returned to BASIC READY With 
a disk, run the program under 
DOS right after power-up or after 
your printer-driver has been ini- 
tialized. Then, whenever you 

want a printout of wt)at's on the 
screen, just press UK simulta- 
neously and you've got it! ■ 
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NANAGEMENT SCIENCE 
OPERATIONS RESEARCH 



TRS-SO'"" HATHEHATICAL 
PROGRAMMING SYSTEM. 

A collection o' programs whicfi pmolemenl 
me simplex and Ouat slmpiei aigcxiirims, 
the tranaporlalion algorithm ana the 
DtancivarKJ-bound algofilhm (CoT)e5 with 
documeritaiion ) $18.00 

TRS-80^" DECISION SYSTEM. 

A collection of progiams which ifnolemerit 
break-even analysis decision analysis, lot- 
lery aralySJS and game theory Useful lo 
anyone laced with making decisions 
iComes *i'h documents t ion i S1S.00 

TRS-80^" SIMULATION SYSTEM. 

A program which *aciltiaies tf>e simulation 
o' cortiruous dynamic systems described 
by diflerenlial or ditlererKS equations Pro- 
vides for integration prmlmg and plotling 
o( the Output on video or printer iComos 
with Oocijmefiiation.i $25.00 



TDOFTWARE 
a?gN_GINEERING 

'Systems 
'inc. ^m 



a?3Nc 



32M 75* Stt«l 



€S 



9 



.95 

SOFTWARE 

P.O. BOX 521 Lowell. MA 01853 



7 • Memory based printer spooler, 
overlap processing and I/O 

2 • IBM based lerminal driver. 

EBCD and correspondence 
code. Full ASCII character set 
with overstnkes Scnpsit 
ZAPS, 

3 • Disk timing program 

Meter Type numerical and 
statistical screen displays 
Very easy calibration ot all 
lype drives 

4 • Cassette lest programs 

Writes test data to tape, then 
displays all errors on screen 
Use to check all facets ot 
cassette operation and dupli 
calion quality 

SEND FOR FREE FLYER 



— The ijottom line — 

COST: $9.95 Each + .75 postage 
MA Orders + 5% tax ^?35 



FINALLY! 

PROFESSIONAL 

PROGRAMMING 

TOOLS FOR EVERY 

BASIC PROGRAMMER 

IJo yuu i\rit(.' iJdSK programs with voLjr TRS- 
flOi" TIh'h you know ihfre are times when 
y(ni need lo, 

• RENUMBER ptin or jII of your program 

• DELETE ni,in\ lines with one "-omni.HnJ. 

• APPEND toininon routines from l.ipe 

\ou, rtiih PRORrammer, you i ,in do all 

Ihese lhln^s' \nd COMPRESS vmir [xo- 
t;r,jiTis lo speetl ('\('{utinn .tnd redine si/c 
^n^^ MOVE l>l(K ks ot lines within vour pri)- 
i;i.im (luitkK jn(i efficienily Moreover, lojd 
PROgrdmmer jiisl oiiLf, and i/k-m' cont- 
m.iiul-. .xe .iJw.tyv .)v,)iLihli'' 



PkC)t;.,.(i,n». 


V. 11" i.ivM-nc 


^<ih < iH^iriku' 


IM^IIUtlleil 


Il".''l M <|.<{LJ 


"I'll. PU'JM- lllllll , 


.■ ITKIlKirv ^/ 


«ilh (.nk 


( M ll-M.I.>> 

l...>.U(..ri, 


's *IH h' vili". 1.1 


•lKS-80 l^ J 


i..ilitir.iik 



Rational Software 

'^IGI r. ("dlilornM Kisadnui, CA yilOG 





Diskette 
SALE 

WE WILL NOT BE 
UNDERSOLD!!! 

Find the best price you can in this 
magazine on a box of 10, 5'/»" Ver 
batim diskettes and subtract 50e. Our 
regular price is $26.50. 



MAY SPKCIAI. 



If VOL purdiasc "TRS-SO Dislv & Other 
Mysteries" lor the regular price of $22-50, 
you i-'an buy II) Verbatim disl^eites and a 
plastic library case Cor $22,50, 



THATS OUR PRICE 



4636 Park Granada 159 
Calabasas California 




81302 



K-ey 



[213)9921970 



Seno oi call toi tree catalog. 

All orders shipped tree uia 

UPS Same day 

Otter good as long as supply lasts. 




What mkroiumpulmq magaiin* n«i Ihr moil pa^cs a) irlKlct rttiy mornh> Righl 
Kilobaud '^iCBOCOMPUIIMti H »ou rr intcrciKd .11 kilning nwHt dtKHJt compulr.' 
una whal 11 going on iiLh inr Apple, PET, and jll Ihi olhn popuUi lysluni, >ou 
^lioulJ naft KM. Remembci iftai yuui monlhly magailn*! are youi liti\ tomputei 
liDrait Subicilbt now 



ricw subscription 
Payment enclosed S 

VISA ! MC 

Card a 



n Renewal 



AE n Bill me 



12 issues for S18 
24 issues (or S30 
36 issues tor S45 



inte/DanM « 

Signature 

Name 



Exp elate 



A ad res s 

City 



Stare 



Zip 



~toi even taster ordermg service call loll tree 18OOI 258 5473 
C3rt»c/» stmt as US. in US furWs 
Oirrei foreign t23 or^e yea' only, US funOs 



305B8 



WlCROCOWPUTiriG • POB 997 • Farmingdale NY 1 1737_ 



■ReaOer Service — s»e pd^e >62 
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MANAGEMENT SYSTEMS SOFTWARE 

ANNOUNCES 

TWO NEW BUSINESS PROGRAMS FOR THE SMALL BUSINESSMAN 

sy 

lEROME S. OSTERYOUNG. PHD, 

RENOWNED BUSINESS EDUCATOR AND AUTHOR OF 5 BUSINESS TEXTS 

PROFORMA CASH-FLOW PROGRAM * LEASE-PURCHASE PROGRAM 

FORECASTS CASH NEEDS AND LIQUIDITY EVALUATES LEASE VS PURCHASE DECISION 

FOR UP TO 12 PERIODS INCORPORATES LATEST TAX IMPLICATIONS 

$125.00 EXTENSIVE DOCUMENTATION WITH EACH PROGRAM $100.00 

CASSETTE OR DISK 

WHITE FOR BROCHURE 

MANAGEMENT SYSTEMS SOFTWARE 

5;TO BRITTANY DRIVE, #1006 ST PETERSBURG FL 33716 
1813)864-4347 ^S? 



CHEAP BOOKKEEPER 



A GENERAL LEDGER SYSTEM 



See to Believe 

St)ld by Sturdivant and LXinn, Inc. tor Radio Shack TRS-80* 
Model I Level II 32 or 48 K systems with 2 drives and at least 

an 80 character per line printer. 

Send $1.00 tor information and sample printouts (14 pages) 

to Sturdivant and Dunn, Inc., Box 277, Conway, NH 03818. 

^82 Price is SI 75.00. 

I'KS-SO is J Tradenidrk ot Radio -Shack, a Division ol landy corpuration. 



SURVEYING 
& CIVIL 
ENGINEERING 

MiCROCOMpLlER 

SOFTWARE 



HiOlO S«ftIH TS«80- 
V? I Mill "M (.1 iiMi I ir- 

0( IHIUtllSMI ( .1 UMI I KS 

^ ( iw I hu < I mi 

(.IIIW I HV 

M«lnl Snki.ii . 

( lit) I Uu < I Mil 

Si \ki III I 

0**eiODfi1 d'KT 5uppii'ti>L"; 
by a fleqi5i*'e(! Cm 
E^glr(eeF lesred m 
EnQineenng P'sctice 
lor o^er 2 years 

COMPLETE (NSTRUCnON 

MANUAL INCIUDED 



Only ^260 



ANQHEW MACHEN 




hif Intiirmaliiin ChM 

7M7554033 



QUALITY TRS-80 SOFTWARE 



KEYWORD Indexing System 

V Mrk> 111 pnitrim.. Itui will ireaw ■ dad flk ihi iix. imM an 

ki4ct <>iall iKwairviKi^-. lA "Kctwonlv" In iK* Kii <>( ihc data Rk 

and alk» )iH|olrk> «r s^an-hc InKi Ibv !lk ipJn( Hk- Imkitd 

ki:>M>ftls- Thi y-ystiin kauin:^ 

•iktIMi- r«i<r4 knglh> villi toialliMi potnkri 

■difkHirii I J rHM kcfvitfik fnKn hvkx by \ywni 

•"and" "iff" "tnH" hifk (■■> tmtaMo 

•kikKaiii: h>r axr srMKn Inqakto 

SORTS for HOME and BUSINESS 

^11 t.iinipvKr Bxr skiitiM (k »ldtiM< j tir>jMkj>:a>> tii vw fir\ 

pnifnm. TK' VirttK»d ■itknraarc In mcmiry tin pnifnm>trc 

urtNtii In LvkI II tUSI'. ■•-] kai' itw lutkolnt katam 

•Son XLPH\ .K M ^tKIC dau 

•Son IHI ap H> i fkUt vlmallaiKiiiri) 

•In Kiticndin)! iir dc^cmflnl .«(ikiki; 

•Sapf»rt> Lb. ikkii IV U(K I 

•SappxTts «i|. di>k and printer I <MXn IIOI 

•SappiKtt OMr I O nHHno 

• LMr(il»<SUKT llUimb) 

SORT ll-lbKLi>illllnnKin<->Miri tl9.9S 

.SORT IID- )2k DOS In Mimm ^in S19.93 

fOI tha UtKXM CAMU.EI 
BLACkJACk SIHLUTUK. Ukms yim Hi tlmuUk iIk pUvIng «i 
t>im**iiiis 111 haMhiif ILI «fid anal^n: Ac rcvlt. im lapt In Lcitl 
liauiC. SI9.9S 

Himuk bv iH pni«n'<r' xiUibh for Sl.tNl u. 
(prk< ikdiKHtik iin pari:luK o( pni^in) 

■TRS40 la a raglatarM) tradmnait of TANDY CORP." 

(*Ttfrthca8tc7VlICROWAR£] 
BOX 2133, ^74 
BOSTON, MA. 02106 



TRS-SO 





- K.-M llur l'n<e 


• Le^el 11-lbK 


(MS 00 744 (Xl 


*Eipiniion lnlcifi<r 


^*H») ^MIXI 


• Crnlronici Piinlm 


7'I4 IK) & lip 


• Vrtbilim Uiikcttri 


! .^1) c.l 




i>r :j l«l Ui>\ ol ll.l 


• Pcrtet: Diik Oiivrt 


irt'i m 


• IRS-SODiik Dnvpi 


44'l l«l 



Business Software by 

• Robitron 

• Data Access Corp 

• Newdos + by Apparat 

Specialist in complete 
business computer systems. 

zGamersz 

Computer Center mji^ 
675 East Avenue 
Cedartown GA 30125 ^^^ae 
404-748-3614 or 748-8585 



Let Your TRS-80® 

Teach You 

ASSEMBLY LANGUAGE 

Tired of buying book alter book on assembly 
lanouage programming and slill not knowing your 
POP from yoyi PUSH' 

RErS/^SQFT proudly announces a more effi- 
cient way. using youi own TRS 80" to learn tne 
lundamenlals of assemOly language programming 
-■at VOUR pace and at VOUfi com/emence 
Our unique package INTRODUCTION TO Tns-80' 
ASSEMBLY PflOGRAMMING will provide you witn 
the following 

• Ten flS-minule lessons on audio cassettes 

• A driver program iq make your TRS-8t>' video 
monitor serve as a blacklmard for the instructor 

• A display program tor eacn lesson lo provide 
Illustration and reinforcement lor wliat you are 
ti earing 

• A textbook on TRS 80* Assembly Language 
Programming 

• Siep-Dystep dissection of complete and usetui 
routines to tesi memory and to gam Oirect control 
over tne keyboard video momto' and printer 

• How to access and use poweriui 'ouimes m you' 
Level M ROM 

This course was developed and recorded by 
Josepfi E Willis and is based on the successful 
series ol courses tie nas taugbl al Meta lecfinologies 
Corporalion the Radio Sback Computer Center, and 
other locations m northern Ohio The minimum 
system required is a Level II 16K RAM 

REMASSEM-1 only $69.95 



REMboft, Inc 

571 E 185 St 

Euclid, Ohio 44119 

(216)531-J33fl 



include SI iO lor sfiipDing arO fiariflimg 
Oliio resiOEiils add ii'/,'/, iaies Ui 

IRS 80" 11 (1 tiademark ot Iiie Tandy Coro 
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HOBBY WORLD 
ELECTRONICS 

America's Largest Mail-Order Computer Store 



CALL TOLL FREE: 

(800) 423-5387 USA 

IN CALIF: 

(800) 382-3651 

LOCAL & OUTSIDE USA 
(213) 886-9200 



BBB 



Electronics 
Books trom 



CmXCEm!l 



INTRODUCTION TO 
TRS-80 GRAPHICS 

Provkcir^ iiinplrlF mini 1o tuvc« ■>! 
Itr^phits |fri>|fr^mniinj( uunj( ri-*l 
rijmp4H which run on TlTtM 
Bitfik JHRim With lutk (r>rHpp1t ni 
brw driHiini^ jnd beadi tn jiprimrlric 
4hjp«, tijpirp jninutiprv Jnd mt-te 
adv^ncrd lopici No nuftt rvqulfi^l, 
bur t^miliAOlt Mith B4Sir Jiwih^ 
nl A TR&-M IfK njnmnp pumpl*^ 
hcJplul, bt*r iiKnl ci>«Krf>l» 'PpK Iv 
jH IflH cml cTim|Bjtm with Rr^phH* 

:?-"?!';:: $8.95 



MICROSOFT BASIC 

CiHTipkIr *n(r'>duc(ion on prciKrAm 
minji m B^ut llluslFjIe^ (OfHppli 
»ilh Fiimpln tkll run utinf MIrS 
limiK ol BAStC irttrtprvlpf^ (iiit- 

Icvrl of BASIC Cin uvt vjtujhte 
prtlKrAfnminH lime jnd rHof f Bmi4 
juunwi no pcwr pfuxrjmminK I'l- 
p«*trncr hifl bjiK undrrtljndinft 
□t cnmpulrr luncijinmljh 
be uwtuJ 122S lUKT^F 
I Nn ll^«IB)W-23-1 



The natinn's most popular com- 
puterized tovs and )f*>"i^ are now 
available direct from Hobbv- 
VVorld' Electronics. Name Brand 
Products include: Atari Home 
Video Came Center, T.I. Speak and 
Spell, Hand Held Baseball, Football, 
Fidelity's "Chess Challenger" ar>d 
^many others. 

FUIIER BJCTRONICS RF-2 

TRS-80 DUAL CASSETTE 
CONTROL CENTER 



SEND FOR FREE FLYER 
FEATURING: 

Our new line of Computerized Toys 
and Games, Computers and Ac- 
cessories, Disk Drives, Printers. In- 
tegrated Circuits, LED's Semi Coi»- 
ductors, Connectors plus more and 
more. Select from Hundreds of 
Items at Terrific Prices! Circle our 
Reader Service Number or Phone/ 
Write for your Free Illustrated Flyer 
Today! 



TRS-80/ APPLE /EX! DY 

16K Memory 
Add-on Kit 

E\fr titling nrrdprt tt up-Kr^dr ytttii 
Ift^AQ ||< An jftfiitinrul IbJl ir» 
rludf^ il&u^rrjlfd in^fru^riunt 
RAUS jnd prr prnRr^mmrd 
rucnofrl Sit sp«cM< tcM»li rpquir^ 

$88.00 

CAT NO DESCRIPTION 

lllh IRS-fKV kfvbn—il Unil 

II^A TRS40Eip Intriljrr 

Prmi In VV7H 

B iR^aa lip iMtilut 



Applr <t 



$74.95 



■\id! jnrf Mfno'i/"": iJiM'm' lo^ilinn' 



S9.95 



HOW TO GET 
STARTED WITH 
CP/M S7.95 

Hihinj[ Irnuhir und* r\ljnding 
ChMT Hiwk will itti you inti> tMcn- 
(wb in J In* rasy strpn- Md4< 
populiir ripvrjiliix «tittrtl npUl»r*pd 
in timpke Icfm, glna^i'!,, li\1 at 
kifihtjrF nunuldcturrn Hjppci'tinR 
Cru jnd U< ui CP/M SoflhJtt 



REAL TIME BASIC 
FOR TRS-80 

Will ifjih YtKj huw li> >v«d jnd 
undrnUiwI prfifrjim m BASK 
Bmi4 inlroducH cnntrnl concppTi 
uvnf kr\txurd jnd uite^n Lvjrn 
hnw to inlrrljrr IB (Ml In nifii-v 
drvKrt Jifd wjfv «in«r tprcifn: cir- 

Nn d^^1ft)9B-a^.l 



Nl, miHt pJuRRmR ind unpiujt- 


Irl tnu know llllui cif iHH ni 


xinX cj\&^rtF Eiblrf! ^jkn wrai 


both 1 re orders. No* tixj r^in 


dnd Irjf cm vnu' cnrnpulrv 


KmulljnpoKilv CSAVE »ilti both 


txIFin. jddt Ihc llFi.hilill IKlt 


inrmdrii, CIOAD wilh rilhri 


yitu nrrd Ini Irvrl II djij 


iFIinflr' i:ic.« Itpr »ilti Imth 


tlorJKV' Inlerrul ippjker jllu%*5 


rrtt>niti\ Tp^lrd jnd fpti«-wrd 


tiHj 111 Inirn tu CSAVl ilnd 


■n Miirh "•* Ci»l»T Cnm- 


1 to AD. ikii illootxw hi lillm 


puling Cnnipjct unK 4" i V<" 


In Ijtl lofwird And rrHind 


1 I'." hijih CiicnptTltIt d^vm- 


[Cll^n Indrprndml tnlumc 


hlrd ind Inlpd m 16 n/ 


(i,nlr<kl kf* ynu Ad|Mft m<»nili>f 




tolumr »ilha<jl jllrcling 


Cjt Nn l^-> Fur CIR-«I 


Inidiid >i>luniF BuiiMn lIDi 


Cill r-ii 1471 inr CTR-M III ( I* ;i 



$6.95 



PASCAL WITH STYLE 

A fuHlr oritlpn Im PASCAl own 
In hrip Biilr mnic jccuijIt. nioi 
iter profftan. nuidvUnn llul «1rru 
profidm oiKinif jlmn and "hifKji 
Ihinfcinf iWljitrd vl nl lUndlrdt. 
S^mplvt n' PASC At pniKiAim Jir 
Ainnna Ibr ivhhI rvad^MF mti 
AnrAbnr SpF<ul cbjplFf ih(n>^ 
h(M fo u>t lup-dnwn Appriuch with 

Nn HilM $6.95 



TELEPHONE 
ACCESSORIES 
YOU CAN BUILD 

Mj> p«i>vr lit br nnF ni Vhr nhHl 
pOpuUr l><Mi4t in tr<hn<jl librji^ 
Rrmolf riniinK JC^ip Inlrnmf, 

s^rjkiM%. Hfvrt.ti tfijinhter, diAlin^ 
tii piflj^e jnd tirr drpjrtnvnlt 
buncLir jLirm phonr vlmcri 
thfit j(f wHnr uwful phiw j<- 
rpuofin ifKi cjn buiM »of j Irji- 
hem ol riarnniFrcul imt lully i1- 
hiflfjlnl. tl«i>-l»-tlFp iiHlnirlinm 
Into W1 ph(»fH rrRubttw^ jnd hJhH' 

Nn HS^M ^^.TJ 



INTRO TO SOaO Si Z-ftO 

ASSEMBLY LANGUAGE PROGRAMMING 

An intrrKlucliHt Utnk jI jurmbly lechniqutt jrr prrtmlrd jloni 

LnKUJi* pfURMniminii lor BMO' *rlh iiBlrucliiim. DiJ(t'J"H jnd fi- 

Z-M pi»irvH>rv Intended In pfi> jmpV^ prfividrd ExrrcHn with 

vidr jbfivl rvrr>ttkn|i Ihr pfiiftum jmw«f4, included wilh vjrh 

mrT rvnk lo ri^I ihr nmr inji iiT ht-. thjpiri C7 tf^g 

oi hff mjfhinr Prr>|trjnimin|| CjI Nn H>tb^ p/.TO 



FUU£R aKrrRONtCS RF-3 

TRS-80 I/O 8r AUXILIARY 
CONTROL CENTER 

■ Li>n>ri/l', lights, iFt/eo fpcijfders, jpp/i^rices l/iru voiir fKS-flC 

• V% if/i (ompfefe iippiiCJIion io'(wjr(> jraf dotumenrjtion 

• Buill-in relay p'ofetfs »«"■ TRS~8i) ipU\' 

• f oofra/s from ffacfions ol a seconrf (o mnnihi' 

In chnk youi RS-J1I nulpul 
Mifhoul lurlkin^ on Ihp printri 
Built-in mtrrndi ipidv prnlrcti 
And bvpAitn rnnltfil tfuirvnl 
I mm vnu< viHilivr 7RS-M irlj> 
Nnw vnu <*" evrn nptrJIr fa nr 
mnrr m*cttr frtcwdf* MirU 
Inr CSAVE NOTE. UnVAC 
CONTRDIIER IS NOT 1NCIIJO 
ID A iimplc iih«n»lic jnd 
piilt l»l it uipplird- Siir. 1" I 4 
> I ' , " 

$39.95 

TV 
MODULATOR 

(kit) ''•<■"""-"'-" 



Thr miHt »rtutile TR^flO jc 
iHurv JfeJiLibkr Inl^y* OHm 
IrJlu'vt tound only in unJI% 
(■4lin]l much ittryrp Siiiw \itu 
rjn cnntroJ li|^n whrn ynu'rr 
nffl hfHiw d1 rjrkdoni limrt' Turn 
vidr^i rr^iicilmit Hfuipmrnl on 
jnd itit J I prrwl l>nm, fvrn 
mnnttn in ddijnrr Inrprnjl 
hveprt rjn b« uved In Mjtrul IK« 
pnd ol J Uing «t>f1 II jkii irU you 
briov Aith nor b««p, h4*t bp^pi. 
rr«. rijctly -thji pjft nt Itv pco- 
jirjm ynw xr *nl Alwi jllnvt) you 



TRS-80 EDGE 
CONNECTOR ft 
CABLE 

■ *) DinU-JI'j 

* ib ol 'ibtxjn cable gtlii.hf.-d 

SUndiid <t>nnnlu> <nd IjMc wl 
pklRt inin i«jr nl iruin unil nr ri- 
pdmion tnlrrlice. Fjchm prF- 

C*l. Nn MJ7 ^OiSoGO 

**' '""2fof S16.00 



• Ij! 



A I (Fp1\ (iimpovle virfm cnjlpul 

linni inmpuli-il. TV f^mf^. rU Kv- 
quites bV(JC, npeijlrs itr jnv sijrv 
djiil B&W r\ . ibjnnri 1 i>i I < iim 
plelfK tbivllWd Nnl In Ir uwd 
i.hi-11- piiibilHlvd l» lj» Wl I I 
CjI Nil It-'i 



S4 3forS10 



TRS-80 EDGE CONNECTOR 

■ m Conrjcli U>i20! • I' Spdcii)( 
For ciparfHon or nuin untl 

CaI No Oncnptmn W«|tht Pncc 

1«M TRSM Edcr Conn«lnr J ni M7; 

JU7 to Cimd Ctbtr ] <I InlRlh 4 ai MM 

2I4T mCnnd. Cjblr 10 II Irnilti 12 Ul. 116.00 

1147 WCond. ljb4F];lt. iFiwIh W uj f M 00 



TRS-BO $19 

LOWER CASE 
MODIFICATION KIT 

Mndilift youi rtijdimf In 
diipldv both upptT jnd Un»rf 
cj«r Imljlh m minutfs, rrquifv« 
drill loldfiini i>nn jnd 
Hrrwd'rtrr M ilh <omplrlF 
imlfuf lions CjI f*** 1'iSO 



fS'//' DUAL AND SINGti 

DISK DRIVE 

I ENCLOSURES 

at low as $25 

I fiti mo'( '^landsrfi rfisi ijfives 
SfiiiHiiff, MPI, Peflpf jnd more' 
)uj1 drivF rrvlotuit (itmtrurird nl 
h>-im|M(1 pb«lic, onr prprr moklrd 
cnrHlrucliurv rlurL'hal-Rrr> linrUl 
I SihrIf dtivF FrKlnvjrp inrtttruclrd 
iuKj(ed brrgr-lirwih ilp^l. Vw3 
I prpTF cnrHlmclinn 

C«t Nil Dfuriphnn S^i Pricv 

I n^i DujlEnckiwrc I Uxt^l 

I II4S Sirwlc IiKlinuiF I lb>»'; 



LEEDEX 

Video 100-80 

The model ftO rFdium jn irb 
du«lFijl grjitlf marl J I ijhiiiri i*ilti 
huill-m di>k mounlinft tJiubilil^ 
jnd ^urr tor jn irAl4 P( Ivhird 
tctf cuilum dhi|Eivd ei^l'nnKS- 

The Villd «lJl1f (irlUll't JlWrf« A 
^Kjrp. limbic jnd Irnublr-lfrt pi<- 
hirf The Iron! pjnel rnntroh irv 
cludv puwrr, contrjil, hn'ircinid! 
hnid, hfftiijl huM. jnd bfij(hrnn4- 
AdiuiEmenli tnr u/r, viden let el. 
jrtd Aidrtt jfF IntJtrd '>n [hr rv»r 



RuKiEPd mrljj 
Sucr 



Mnrr 4il»k di^li 

$199 



SHUOART SA-400 

5V4" MINIFLOPPY DISK DRIVE 

lrwlu>lr> lUndard in ditk drrvr^' mnlnr ^cluJlnr jnd dm|n wbiih 
Hjrd jnd «ill tcclnririK, IS trjirk jtuiri^ icjdfaiilf *(iui*o Piiori 
»r*|lf drmrtv. 11 irnri: jmr^wrij, rrquirrniFntv ' IJVDC ji I 1 
compjrt nnlv i'S" i 111" i 8" jmpt - IVDC Jl 0^ jin|» I Fk> 
drrp, IrJluiFt dirFCl drivf tlcppinR cjhinel Wl 4 Ihi Wiih rrunujl 
(jl Nn 11M SA4fln»lnijnujl ilSi 
CjI Ni>. 11S40 Mjmijl nnly M.W 

MICRO SQUARED M^-250 

DOUBLE SIDED DISK DRIVES 

Cnmplrlr 



Twn Doublr i>6e^ dniin virkl 
IMK B>ln nn TRS^O «TSK Byln 
nn S-tOO &vtlFrm. Fa«l IrAmiri rAI« 
ol ISOK Utirtlin Nn miHlilKjlHHl 
nt hjrdwjrr or trilFkJrf nrfnH't 
CAt NO niWRIPIION 

ias4 UJ ISO r>i^ OriiTf 

1)2S IIVXI1 Hjrd Srclnr Diikritn 



lid 



lib Pntvrr SuppI' 
Inrv T»lpd lilr f \pr< 
lAiKY 10,000 hourL jvt^rj^Lr medi, 
Mr 1 nkillinn pjur^ nn j unslt 
Irjck Prrlrc Drivp* 

WliCHI PRKi 
M lbs IlltSIK 

SWS'^bklO 



VERBATIM 5</4" DISKETTES 

as low at S33.00 box of 10 

5 boxes lof OS low as S150 

525 SERIES 

■ Dduhif rffrliilv ' 

• Single Sided' 

• Ppriect lor commefcu' and general applicafioni ' 

Cll Nn. Tvpr Dncriplinn EJtf in* flitr 

IU7 S1MI1 Sull SHIn tR^«n ilVOO 

IIW Sli-m in twir, bird %nrlh ^Ijr. Appir lll.OO 

1144 SlS-16 III hnlc, h«d Micrnpoln t)100 

550 SERIES 

• Quad den\ity' Ithtuhk- ■.iibti. dnuhle densilvl 

* I Of comiiH*if 1.1) ,ind ^pnrrsl .iptihi-dUoryi' 
(JiNo Itp» llficiiplion IJwIni Pinr 
Un SHMII Snit Sector SA4UI.MPUJ, tS^'Ji 
1J2B SWUD in bok Ujid BAil. Wjngrn. JW.»S 
1114 SSOIk llihokhjid Micri>^l tM.*S 

577 SERIES 

• Ceili*ie<( tvtKe' 

• Sin((/e sided, double dcnsjiy' 

■ fof crificj/ data and app'icjfHWi' 

• fiiYid m huh prolpcrof ring' 

• Cpf(i'i«i "" (rails' 

CaI ko lyp* Oncnplinn LJh Inr PnfV 

1130 577411 Soil srclni TRMO r« M4« 

nil t77'ia 10 bole lurd Norlh SUi. Appit Ml ill 

1132 ;77-tt 16 butt h«>d MiirnpnlH. pIc Mt4; 



HOW TO ORDER 

ly b> check, MjslerchdrKF, 
Viu, III COD CkiiKr iiidco 
plpA\f include etpiralum d4li' 
fr>reijcn pjy in L S. furyd^ Otdei 
bv phnne 01 rruil, ni t1 ••■.<' rf Uil 
MINIMUM ORDER SKI ple^ie 
■ncluile phone numhei jitd m,!);- 
J'lrwrivfur >ou jre nrderinjc 
liom Prim bllid Ihru UtI d<v nl 
Cliypi dlte SKrPPINC: USA 
•rid S2 00 li>r Ihc lirtl 2 Ibi. for 



KrrKjnH Jdd <S( Inr jddCI lb. }i» 
lit add 7S( Inr •iddl'l lb FOR- 
EIGN: iuiIjcf: add ^^ Ml h>r liryl 
2 \tn. MM per tddfl lb Air i6d 
t11 00 lot lidl 2 \bi, %'i lor e«rh 
•ddrl lb COO^ 11 iddM Guar 
anleed ulitlJCtion lor 120 dais 
or ynu' morvy bark' Nirl re- 
ypiinsible lor ty pojtijphical 
Pfrnry Some ilemy yub|«(l to 
prini ule He r««riF (he righl 
In limil quanhhet 



19511 Business Center Dr Dept. V5 Northridge, Ca. 91324 
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. . . We have them ALL 

All the Disks and Printers 
that interface to the TRS-80 

BY*" Drives — 8" Drives — Single and Double Density — 
and Hard Disk Systems with up to40 megabytesi 



TRS-80 
Disk Drive 

SAVE 
OVER $100 

Vista, Percom, Lobo, 
and others 

Fullv compatible with 

expansion interface 

and TRSDOS Software 

Some 8S Low as 

$359 



CP/M" 


OPERATING SYSTEM 


for Mod, 


1 ListS14b ... 


. S129 


for Mod 


II List $170, . , 


$149 


Complete lire of CP^ Software avaiia&ie | 




atdiKOunlpriCM. 


1 



CENTRONICS 
PRINTERS 



NBW730 

and tractor 




$779 



CORVUS 10 megabyte hard 
disk for Mod. I or II 

ONLY $4795 



7791 ITBS-aOLinaPnr 11, Li« $1245 W9' 
779-2 wlt^ IrvcTor.Ltt S1360 .. 1049* 
702-2 t20cps bi-directional. 

tractor, VF J 1995 

703-2 185CPS bi^iracTionat. 

traCTor, VFU 2305 

(tf^ilSped fretflht collect} 



ANADEX 

80-COL. DOT MATRIX PRINTER 



CONVERT YOUR EXISTING 

SELECTRIC TYPEWRITER 

TO A PRINTER . . . 

Power Supply & electronics, atsomblsd & 
tested. You rnaka only • Mrrple toierotd 
irtataijatlon (or havt t^te factory do itl. 
N4anu^CTurad bv Ekoo 
Para.iei waton, Lj»i tb7i . . ONLY teu 
TRS-BOcaWeispeaNMOOiorMOOH) 92b 




CofTiplatv Ljpper and tower caM ASCII cinar. 
»et. br-dlractlonal at S^ ilr>ea/rrin. Peaum 
RS232 20/60 rr^ii currant looD and CentroniK 
parallel jntartact Ideal for u« «vit^ TRS^O. 
Sofcetef, C'OfneTico. and Nori^'Star svstemi, 

OUR PRICE ONLY $749 

Isf^ippirig HOI 




Bi-direcTiora:. 150 cpa, logic Mwfcing; adiust 
aWe factor Awaiiebie wItH iow«f ewe com- 
preiead pr'inT. formft langTtt control ct venkial 
forms control option. Cefitronlca ilyle parallel 
irterfao aUo availabia 

T.I. 810 witfi senaWoarallel interface 

Lis! 1940 OUR PRICE $1735 

T| aiO primer outperforms Urw Prmtor ill. 

PAPER TIGER* 

% i 




Paper Tioer, ust s99& ONLY $895 

wfgraphicsopttona, »Ki. bwfler, snw 5i*9 

IP 225^/1210, 1250 optlor>sLiil $004 834 
|P225w/lrector. 1210'.2K buf tar. i 

^raphici opiioni, Lr StOOe 899 

TRS-eO cable 46 

*1210 option ts exparidad/cornpreiaBd print. 



TM 




The Fantastic Letter Quality 
Printer at 55 cps . ____ 

5530 RO/Onironlcs mterf,. $3086 $2689 
Itfiipped freight col lectl 

Pr|r>ten for TRS-8Q require Lave! II rnacNinas. 

Printer cablei axtn. Call for o^'ica artd order 

nurnpef, 

' Same m Line Printer I 

t Sarne as Lme Printer II 



SHiPPfWi,AND iNSiJfiA?lC£ Atftf J5 fof S«!6cinc Convener. $fi 'or ti'sk tfr'ws $T0 'or Megaton Cenuontct tiriniers sfHooed freigm 
coileci ContMt us tor ihlpptr^ mfoftr^atton on olhvr prmteis 

AH ofices subfecr to cnanpa atxl ah often subfct lo wtftdrawa' wftr^ovi nortce Pnces m thts aa are for prepait! orates SiigNfy ntgher prices pravaH tor 
offw-fftan-prflpa^orders ,e. COD.ced-fcartJ.erc _ WRITE FOR FREE CATALOG - 

MiniMicroMart, Inc. 

1618JamesStreet, Syracuse, NY 13203 (315)422-4467 TWX 710-541-0431 




TRS-80 
SERIALI/0 



I -J I 



M 



RS-23? comiMbMe • 
Can b* usad iMtn or 
UMtrMut trit Maa^Mor 
bM • On board lvMtc^ 
■MetatM baud rata* 

o«nai50.3oa80o 
laoaMaapaMvoT 

no parity (XM v eve^^. 
StoadaUtrte and 1 
V 8 Uco bhi. O.T R 
i>pa a naqwiraa *5. 
• 12 VOC a Board only 

S1^gen■rt^to.801Q 

Mtfi pirta SBB 95 Part 
f*D 80lOA.ataamaM 
179.05 Part rto 0010 
C No cotnactora prc> 
vflBd HC bei9w. 




!.■'••.»» 


^ 


"WW >»l 


^ 


awfM 


^A ^^^Mte 


> ■ M-^I 


...' J^^^L 


.^.■uimt— .^^^^ 


w oafM 






t -(to* <M* 




■4>«wiM*a» 




«ntt(MMfM 


- 1 


«o «■ h« m 


*«■«' 


- - H» 1 



COMPUCRUiai 




S 1 29 95; Mcnarjaa oon - 



THETELESIS 

UAR-80 

rNTERFACE 

UNIT 




For- the TRB-flO with 
UvillBa«c»FVtiv<dea 
8 outoun * ProMdH B 

■vma • 2 h of intar- 

conneotinoc Ala «/ con- 
nector • nun d-rHCt'V 
IKO TRS-ao« Pi ■...- 

auvptf praMtod a . 
••rrUBd and - ' < 
PBftwaVAnec 

iiictorvoncaS'C- " 



GAME PA00L£8 
& SOUND 




IrtclMJea: 2 gama pao- 
dlaa. mtarface. solt- 

wira. apaakor. powor 
BUppt/. f\M\ documan- 
taUor indudMig ache 
matica^ (haory o» 
oparatiofi. and uaar* 
guide, plua 2 oamaa or 
caaaatta [Pong erir 
SurarvpWMr), S79S' 
Complata Part N< 
7922C 



DIGICOM DATA 
PRODUCTS INC. 

Serirs 312 
Acousttc Coupler 

^ 

300 BAUD Ongneca. 
Part No AC3122. 
Sai99S 30O BAUD 
Aniwer Part Nc 
AC3122 S2t995 
'CDSALlOArWMr/Or- 



LIGHT-PEN 
ForYourTRS-aO 




4B carol jRyeigineeraa 
>nflin«nant and iNMhlha 
proper can wn Qnt 
aa lia f a ot o ry uaa vd 
rianv vw^ of earvKx 
Pan No TRSBOLP 
SSdBS. 



SYSTEM 

EXPANSION 

from 

LMW Research 



tfL 'I • ■ 

r«nKv> • Panii.pi^iii' 

ar port • 0«i cnaana 
port • Reai-t»na ctocfc 

• Screanprvnartiuae 
O-tnar- ^Txmr supptv 

• "" ■■ [Kl'^t*- 

• .k -iik 
I ' ■ I L L::^-^ ana 

u>'wai Part ^Jo 
■.VVW1.S69 95 



DISKETTES 




Bo«of iG 5 *2aa;j 

8't39.35. 

Plastic txn. hcMa tO 

(fiakattea. S S4 50. 

e se sa 



IMtlUMI 

f-ur tht Acpla 
TRS-eO or Pt-l S8 
each Part Nr 4" 1H 

1 1 ■ 



LEEDEX 
MONITOR 



CI 



12- Black endW^ica* 
'? MH£ Bandwidth 
• Handioma Plastic 
_BW 1139.00 



S-100 INTERFACE 



-:^ 



AN S-100 btl Aotfitar— MoU«rtioard lor the 
TRSflO Kt OertNo HUH01DLXK S29595 



NOW! 

A FULL SUPPORT SYSTEM 

FOR TRS-80 




• 32K o( RAMI • EPnOM ftrrrmiara • Oak 
;aritral • Oat« ac(Ma«lort • ParaHal I/O • 
Bartal I/O « Rufl into GPA'a Metnarooard 
GPA a <9U*tv daa'on ircludaa • 6-44 pn adoe 
cannactDr«e'5\r-5V. •1SV.-12Vcnamil 
POMMT auppiy raqurvd • Actwa terrrunatna 
Tim MottiartKianl. Part Ma QPAaO. a or*y 
814993. 

TAKE ADVANTAGE OF 

GPA-EXPANSIDN CARDS 

FORTHEGPA80 

Maawra earda: ''!■ ■■ ■■' ■ ' ■ -'n^-mt^ 
oiffUabisnirvaurTM-' , i ■ \, ■■ -.i 

TianMiryNarTwadC i .. i > ii. I'. 

No GPA801.t1t9b3 JB-a»t■>lb^:«4■> ■• 
DynarDic Ram. Part Mo GPAB02. (224 91 
Card w<t ti 32K ol 4 1 1 S Oynamc Rarx Pert Nr> 
CPABOa S32996. Alt carda corv aqu'Opaa 
■Mitt aocheu to aoconiadate 32K o< Ram 
IPHOM firwwara aerri. Put those wUel* 
■utniAxiat ir T wrrmwr^ Dart unata ibrne 
uadra and trioadkia taoe* and (ftaKa For 2706 
a- 2716 9>ROMB, Pvt KJol GPAfiOa S79 95 
Serial I/O aard. Hares Mfwt you^« bean 
aaking for. a fid sanai ternwiei ir<ar<ece. iMr 
RS-232C v20riA CjmritlDap input/ output 
cwMAfea Part Ua. GPAa07^S7BS6. 
ParaHal I/O Card. Concrvl Sjfctona m tie 
Okitoba vwald monitor and acpra red bme 
ew«a TM)parBWoijtpjtport».Dioa)Aitchaa 
aalBCt ports ca2Ml] Part Ma GPAfiOa 
S79.95 



FLOPPY DISK 
STORAGE BINDER 




Threi'Ting bmdar 
comae with ta*^ trana- 
parent ptaatc daavaa 
wtich acconvnpdete 
either wwfitv 'i*.-' ■ :\ 
or ten eiQ- t pit 
ftopdV diakft. Bindc' r. 
i0 hMdar» S14fl5Pi. 
No. 8800t EitrahObarf 
9&Ce8Ct\P«tNoBOO 



DIGnAL 
CASSETTf 




5 mm each side Bom 
ol 10S9 95 Part No 

C ? 



DISK JACKET' 




Hotds two 5-1/4 «<ct) 
dtakattes afxl vmI f* 
in V atandard three r^ng 
under sggs/iOPack. 



TRENDCOM 
PRINTER 



■ir 



.'. V r.l .r<i .. 1 H "I • 

o'-<'it pUBMJfis Ml fere 
TRENDCOMllOO.Pm 
No TRQOlOa 949595 
TReNDCOM 300. Part 
NaTn002CQS37595 
latarf eaa for TRS-aa 
PBrtNDT9QAS4596. 
for Apple I. Part Mo. 
TRCAN S7Sg5 For 
PET. NO. TRCP2. 

■■■'[ ^ 1 V-;t!Jb 



5ARG0N: A Comptitdr 

Chess Program 

^«et<^rw the uvTipieta prDgran met won the 
1976 Waat Coaat CoinpJtar Falre Ibuma- 
metn Pert Mo 00603 -TRS-BO Leuetit 
PtNg 00604 — Ap|HaW(24K] 819 96 



SOUND EFFECTS AND MUSIC 
FOR YOUR COMPUTER 



«««^ 




SOiV. ■■■,.---i ic(vnp>eteav5tamltvidbdes 
a K" < ' •' unt iMth wciume cortrol 

airi.">i ' '1^ rnnnactars It bowts 

eao' " ' r I 'lamaivdcanveniBnt 

to I .• jg it >n. and plBv One 

ycat ." ' -11. wAAEpackagi ("v 

cdulee >Ninu u> aJUNOWARE proo.r'arwl 
PTT ISKI Pwt No 20003. KB 95 TnS-SO 
Level II (16K1 Part No 20002. S2B95 
Compucotor II (BKl. Part No 20001 . S3B 95 
INTRO to SaLlMO^A/Aneoragrannt only PTT 
andTRS-aOPartMaSO0CS5.Sl495.Comi»i- 
csia-ii Pert Mo 20006. SI g 95 



lb OrdfiT' ^^■"ttin pert no descnptnn. end price InUSABWppmgpa'CJbvub •j'-o'tlHi&BCCompan.eflbYnhflrK T-monevadef 
lU VI UCT . ,^ accept C.O.D. orders m the U S orty, or a VISA or MaBiar Crier ge rw expiraDor date, i, i^ut j't;, pfiong no 

■ shipping chsrges wiN be added CA residents »dd &5% for tax Outside USA edd 10% for ar meil postege and hnn- 
dting F^ymsnt must be -n U S doHers Dimie'- mquciee imnted ?4 hour order lifie (403) 448-0600 



Sendfof FREE Catalog o Dig self addressed envplopowitti 4 1* postage gets ii fastest' 



ELECTRONIC SYSTEMS ^^'-* ^ O. bo* 21638, San Jose CA USA 95151 



If you Bnjoy drtving, you'r* going to gal a 
COMPUCnuiSE Once you &»B what it can 
do. you just won't b« able to live without it 



BSDaiiSI 



i8:$S 



Th«t QadcM liU into rtwal daihtiOfldlE . m> BtraJr wsn wi ■ Itnf aparM emi nkc Ihe Ktejda RX 7 and 

orK»rcu ria«« >t. cw^ tnpU liMriywiga r47 !>>« dafwd iniog tvllBjwu th»linw. Dow last yoti'ia^Mng now 
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MAIL ORDER MICROS ' ^ 

Oaflt. 580 • PO Box 427 • Marlboro NH 034ft5 
Ptwfw: (603) 824-3041 * 
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Ever had your car stolen? 

The first reaction Is one of dlsbelM . . . 

. . . you JrnoHT It was tight tharal 

W*»tyOM»«n: li'-KAiafin/Tlwril-jnijclnjTxoJi >{|ri<non 
Tha Slaal Siopoa* * ^ aaar io >nai«>i and aWtoM MnposatHa to 
daiaat Cot/canttyMMit.triwuwaM tor pafkkigatlandartaota 
Q*r waiA Othar "Miinai.ToueaiaMer*! tot^diO'toodt aMority | 
wMt ttwn ba iBl* ic Btan in* car . t*«r il you >U«a tiw Mtfy* tri 
Iha MW^n 

1>wit>^tKiM)niau>*atof|90 butwanavaaapacaitoryouai 
t3e« Doni ptocraitirtala Odor aKKM 

NoM TTtt« proAid aorHs baat ort Da riOft c art, M«mi« nX7 
emvm% mtjai orOa< adOilionai rrvMtM anxe «#>icM ooeta la. Tnc 
Staai Siopoar can M mtOtima tor Ma m flaa Poracita. Farran. c 
oitar h>flr partor«n»nc« EutOMan oat by latuminQ i«irl to 
lU'Xj'aciijr*' ivtiti S3 Tfiav DroTma quich nwdN'cvliort ar^d taiurn 
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BRAND NEW*TRSeO 
and accessories at FANTASTIC SAVINGS 

LEVEL 11 leK COMPLETE $720 I»TRS-001S 

16K EXPANSION UNIT $400 #TRS-002S 

32K EXPANSION UNIT $525 »TRS003 

DISKDRIVES $425 each {Specify Which flrhw you want) (fTRS«M 

FRICTION MODEL PRINTER $870 #TRS005S 

TRACTOR FED MODEL PRINTER $1350 »TRSO06 

LINE PRINTER 111 (AND CABLEJ. $1550 «TRS-007 

MOD II 64K . $3400 (TTRS-OOe 



TERMS: Shipment normally wilhln one week ol receipt of your order <with cashier's 
check, money order, or credit card) lor microcomputer and three weeks for ac- 
cessories ichecks take two weeks extra to clear bank). ADD $2.50 PER ITEM lor 
HANDLING. Everything will be sent to you with UPS Ireight charges COLLECT. 

'NOT UPGRADED USED OR RECONOmONED LEVEL IS WITH OLD KEYBOARDS 
BUT BRAND SPANKtNG NEW TRS-80s fN fACTORV CARTONS WtTH FULL FAC- 
TORY )/VARPANTY' COMPARE PRiCES AND QUALITY AND ORDER FROM MOMs 



ASTROLOGICAL 

COMPUTER AND 

4FUNCTI0N 

CALCULATOR 

ASTRO' 

Goat ro^ a iaaanaUm^ took Ir^lo 
vov pcionaMv traita Ccnparaa 
iftdK^aiflnl uvritMnatkin* 
UatdHi )O«irMi'«)0»cai irm» 
tnema'o anfiiar—ti»»t p<w»enl 
or ^jra Onaain-dactA •'^afyl'l 
of wH* ctMT^oMibaH) uran you' 
Doll fWi' acoMaa. «au( tar*- 
yOWClMK) Aaguiarrv Ma9R 

mxaa- us m mciAi. r«ci- 
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For datallft ol Ocaobar laao Aaton 


and SufOfaap Baelrontea Toura 


Saa JiMiary Wwyna Qima tdtlori 
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HONEYWELL 
M HorwpMil &&n » C«iwmtnl 
ealtont Conaotaa <*<iri TTr 
patw tap* rsaOar ar>d pwncn- 
UMd, working arban ramwM 
Horn tar«>c« SAiDftaa traigfit 
ecitocl sr row Dkx ue wVaighi 
m »« %y» Order aMOi 



INSTANT SOFTWARE 

HALF PRICE SPECIAL 
CLOSEOJT-0NLY$4 



TM.aa. L»ai L Ganwa 

Kn^Ma CXiMiAubu) Ctaaa 4K- 

mitocxa 

000C)im4OK)<*> i6K-aiSi0030 

runPacNaoat i8K-«iS«XMI 

Tns«. Lna* I, Flrwwa 
SlUua ol Horwa 4K 11810012. 



TRSaO, L»Ml I. Hebfev 
Model Hociialry Anahuar- 

aiSKxm 



168 ■ 80 Microcomputing, May i980 



BOOK CLEARANCE 

UP TO 50% OFF 

Tataa CMino* n*ui Vcm* C«tc>* 
in MMMnH)iAiM*w) NKton 
-wmum tmiUtO. 

CMmMn' <«tl^ « GomiMla Cdu- 

Coirtpbtar Olottonotv (Cwn«*M 
pulHiatwl •SKtOia-MM KM 

POftTRAN PrograirrMng fCanw 
tot-DutliMi*r| MK101I-WM 
»799LnMRO0 

FOmn*N WD<*l>eali (CwraM. 

puWiaiMfi ■eKtaao-«« iajs. 

wwUU 
A Ouitft Look M BASIC fCanHio) 
euDftlMrt MKKM}- wH S4 W 
rxMrUn 

How 10 Buy m Um Mlr>« and Mi' 
cm (tonw-ouMWiW *BKian 
— waanOS, now HDO. 

H(Mr to ftogram UKrooonviO** 
Swr<l-MMHn«> «K1Q37- mm 

Your Omi COAVuM' lS«rt«b& 
lUrMrl iBKtOr2-«M SIM. 

aoaOA Bugbooii 0aP»«tititM*<iO 
• BKMO)-MM ».BB. roM 

t&iio 

PW'Odical OiMda tWt (••rB-put>' 
llarMO •MKMI-wM 13.00, 

nvmtiJK 
PwiadioM Gwidi I9rr (Btrg-puD- 

iwtMFl leKIOU-MM 13.00. 

fWoStW 
UnOwgraund Bt/ymg Ouidi (PM&- 

KingpuOMfMn iaKK»7-wM 

UndartMfMlIng bUctocwnfitiisn 

C«mpuUlor (TAB-Dktl>iliP«r| 
MKIDia MM I7.tta. noM t4 

tli« 8Wf ot C()nvuHri<C4ift«M>l- 

pobiwwt ■BKiaafri.M U96l 

tiOwlZAO 
Fun wiirt Convuiwi BOil BASiC 
lC«n•lI))-f)llM■»^Mt «Kt09t 

«mhk wwusa 

imrodyetton lo MtcaofVOMtoft 

Mtcfooonvular Dioltofwy iMactn- 

MterVCOnipuMr Kinw CB«fn»iiiJt 
•••fWf) «K103^««| S7 as, now 
W 




S»f CUL l>fllC< >, ..Ju:ei t<..b I-- ^> .1 
aMDuM ■ "MKtMl ■■(>• pica WOur 

Hon Mnc* l«*l M 

<> ordafiM iM«n !■ no oyig*' aMitiftw 

TEWIftFOaMVIMr&HHUB* L«f<ilM 
twck; vMrriWng (uwaMnd m » 

IClbMfe yOU PtV DOallOt Of) '(turn* 

PflMTo'M'vcMwiv MnifnwmoMHiSK 
P<M 12 so tftxvmfl and nafMunn clu<Qi 
<n USA oMv DOUBLE nUT ELSC- 
WHfME. Onlwt aw« UO Md 9S iw 
tivMing IP OonUMnUi UBA. lOS «k» 
whsM Mm will wruM «K«n* 04tf* 
ihiVDid UPS or triumml n>al only. No 
OOCnpMaw SarwU9fiir4»t>ro»<«c*i.(M 
morvay otlw fm ottdK qwiI pi^criMM 
«ld4%.Mt*&MCa>mA.«WnlNi and 
«><p«Htort ««• Man to MOW*. Dwxrt 
niMl flax H3 Bm tfr UartMim HH 
034U. 

Oontfiion ol i m tnaty. 
Htm > angnwi fPiainw 
bMiiart - Mw. bul nol in onitnal 

C«a« ■ HiiiM at iNM M aim 

• frMna awi^«r«J bf nwcNM Otton 

lakon (MUl Gr«4tl sard*. OM**IWn« 

aNidfaiwl bi niM Pimm >••«« lOw 
Man* and liBraw 



SIMULATED SURVEILLANCE VIDEO SV5TEM8 

fctca twa milMaMwra liraWwi »« loMH yi) tfimoqlBat »at 1 1 ttwwiMDii' 

<rr •*« *uMaW«n 0) MOao oaHWM » «nai oaMii TtM «t<t' t daMM ta alMi 
Ml 'nat « (Mir "awM w a dnlca dwi aepam w a* a (wicuati<ng ' 
caiwa rwUwamawK p»BiWai am buv«mmmm m<» twa i 
IS entm ai r«il nwiaiw an a tiaawin of ma eotc bacauta »• ca«Nn* and 
wanw taan a(» aFiptr «' Mactnanci. mi vorfBta aPwMa ton i know tfiia 
ar>d8CWS|rMaF>iar««>i'«wwtvr^iBl>c indMaii IvnaieiNbaca BNd*0* 
ana all »«>» i«d naon I'tftti T^•f laMura aawr inaaaaiioN. mow* an an* w«a 
KaM >Miai oonaMicNap dwaayaui a'ln w«inio» tman paint, m alun"iain 
lan« banal «r«> t-iia«a. iDoiaQt inarUnfa. mc oonwai opoea. imwuiad ca«*> 
aleaCiaandwadplaia •naMifaaiu'«r'aMMoon«|ion««i|Ha>aniaB p«m aaimag 
MMara aMMad won in otdara. 

■VS HO fc awriing camaia laaiuMa ilA oagraa ictnalno aaion. ton^JNa 
«aai. ifnirnour.orovltoemiwianvliitHtcataioglPOOM ivMWaifr 
•onafy oonafa la aojuatafeia ta an» an«la lor ilaad<<— aatwigaiiaw^* 
w« MadMii and naHwara^ oruy MOvagidBriv IUfS»««WotaPQOii. at aa 
»ii c«aa wi* irta tVS40aB. wtWftAat a ael Hm i>nMli««i •aim <w)4m ir«P 
iMfytia»(ra«uiaMytiM.«|«»iaias«PD01] i'wi*ainMafv«wa<MtaaMrtM 
inag^iivtrWMDciMDgtMOM Uarmtaita aN«r%n>»agiMrr*tt««a 
caMog aaoOM ana ea«v<a*a raw >«• «« n«nnf faai lunaaMPca aqu^a^ 
naM»aoal »o^Bui iiii. honwo'a«ti« 



-IMT* ABACUS 

• t3 Abacus ^iMf^e^x- 

Halty, waac aaciilani cen- 
(M'or MM Mtdi it>Bl taya. 
iNCAStWWFfclLS." 
aSG24 S3 SPECIAL PIVCI. 



PANASONIC 

TAPE DECKS 
Partatanie RSMt us Siarao 
CaaaaMaDacka «iii>aj)i> 
iioEK •■conj lt«il adiMi. vu 
nwati. uiad oonditton. •■ mw 
n«i haMt ra^iaoad ve 
•Itgnvt tffOOt-iaO 
MnOMM MMO M SW««b 
Caaaaaa DMh»— lanw as 
aoowa, iMi alio nai biaa (w<icn 
la e»ronia UOM dfOOeuo 
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VERBATIM MINI DISKS 

'<y IPSOO, >^' Afote 

iP>aa*a apac'y Aik 'it 

10 PACK-ONLY IH M 

iPOOr MOW • Ottai • ina 

Baal fof Laia. Agam' 



Ocier<D*<or 



MOM'S SOFTWARE 

SPEED READING 
COURSE 

Could bt thB most 
Imponani prografn 
you II aver buy. 



A lacrdaioaoDoa iwnlattoo 
Mttcti anabiM lAa uaai lo In 
C«BaM raadtng and OO«i0t»- 
harw-on tpaaai Aidmiio' 

•ny TnSM l«K La«« II 

o»nat OriySSpa'CMaalta 
Omar VlQOOI. 
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• PROGRAMMING THE Z-S0-BK1 122 -by RodnayZaks. Here is 

assembly la- g^jage programming for ihe z-dO prssenled as a pro- 
gressive, slep-by-slep course. This booh is both an educalranai 
teil and a seilconialned reference book useful lo both the begin- 
ning and Ihe experienced programmer who wish to lear n about the 
Z-90 Exercises to lest the reader are nciuded $14 9& * 

•Z-60 SOFTWARE GOURMET GUIDE AND COOKBOOK - BK1045 
- Oy Nat Wadsworlh. Scelbi's newest cookbook! This book con- 
tains a complflle descnptran of the powerful Z 80 instruction set 
and a wide variety of programming information Use tne author's 
ingredients including routines, subroutines and snort programs, 
choose a time tested recipe and start cooking' S14.95.* 



ta>M4.u« 



• LEARNING LEVEL ll-BKii7S-by DavkJ l\9n. Wrtllen 
especially lor the TRS-SO. this book concentralM on Level II 
BASIC, explorino everv important BASIC language capaMlily. 
Updates are irwTuded for those who have studied Itw Level I 
User's Manual. Sections include: how to use the Editor, dual 
cassette operation, printers and peripheral devices, and the 
conversion of Level l programs to Level II $15.95 * 



• BASIC BASIC (ZND EOITION»- aKlO?6 - by James S 
Coan, Ths Is a textbook which incorporates the learning of 
computer programming using the BASIC language with tt>e 
leaching of mathematics. Over 100 sample programs il- 
lustrate the techniques of the BASIC language and every sec 
tion IS followed by practical probtems. This second edition 
coi/ers character string handling and the use of data dies. 
$945.* 



• TRS-aO DISK AND OTHER MYSTERIES - BK1181 - by Harvard C. Pennington. This is Ihe def n^ive work on the TRS-80 disk 
system. It is lull of detailed "How to miormation with examples, samples ar>d in<lepth explanations suitable for beginners and 
professionals alike. The recovery of one tost tile is worth the price aione. $22 50.' 

«Z-M ASSEMBLY LANGUAGE PROGRAMMING - BK1177- by 

Lance A. Le^enihal This book thoroughly covers the Z-80 inslruc- 
tion set. abournling m simple programming examples which illus- 
trate software devalopnteni concepts and actual assembly 
language usage Features include Z-60 WO devicea and Interfacing 
methods, assembler conventions, and comparisons with 
8000A;806Sfnslruclion sets and interrupt structure $12.50 ' 

• INTRODUCTION TO TRSeO GRAPHICS- BK1180 -by Don In- 
man. DIssatislted with your Level I or Level II manual's coverage of 
graphics capabilities'' This weii-slructured book {suitable lor 
classroom use) ts ideal for those wtK want lo use an the graphics 
capabilities buill tnto the TRSSO. A tutorial method is used with 
many demonstrations. It is based on Ifw Level I, but ali material is 
suitable lor Level ii use $6 96* 

•THE INCREDIBLE SECRET MONEY MACHINE-BK1178-by 

Don Lancasinr A ciffe'ent kind ol cookbook" from Don Lan- 
caster vvant to Slash taxes'^ Gel free vacations? Wm at in 
vestments? Make money from something that you Hke to do'' 
You'll lind this book essential to give you the key insider details ol 
what Is really involved in starling up your own money machine. 
S5 95 ' 

e FREELANCE SOFTWARE PUBLISHING -BK1179-byB. J. Kofites. "This book isabout money and 
how to make it by writing and selling computer programs, ' (author's foreword). If you have Ihe skills to 
write a saleabie program, you now ne«d to acquire the skills to sell thai program This compact book 
comprehensively covers the enllre publishing process ar^d many aspects of soltware salesmanship 
$14 96' 

Um IM oMcf em* in ifw bach ar Ihk nmgt^* w llamtu yoMr crAtr on a t*pvu pttee ef pafMtr and itMll la 
ao fVcrocompHllMg aaokilwir • PetctortM^h nH 0J4SB. B« ■!(« W iNdu Jt Ciwck or oeuiied rprdM rani inlonrwion M\ a*dm aad 1 1 OO iMrttabt^. 




FOR T^LL FREE ORDeWNG CALL 1 800-258-5473 
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• THE BASIC HANDBOOK - BKIt /A - by Oavid Lien. This book Is 
uniqu«. It IS a virtvial ENCYCLOPEDIA ol BASIC. While nol (avoring 
one computer over anotner, it explains over 250 BASIC words, how 
lo uss them and ailernale strategies, it a computet does not 
possess the capabilities of a needed or specified word there are 
often ways to accomplisti the same function by using anolh«r 
word or combination of words That's where tne HANDBOOK 
comes m it helps you gel the mosi tfom your cornputer, be it a 

boltom-of-ttie-line' micro or an oversized monster. $14.95. ' 

• ADVANCED BASIC- BKtOOO-Applications and problems by 
James Coan is lor those who want lo extend Iheir expertise with 
BASIC Otters advanced techniques and applications $9 65* 

• PIMS: PERSONAL INFORMATION MANAGEMENT SYSTEM - 
BK1009 - Learn how to unleash Ihe power ol a personal computer 
for your own benefit m this ready to-use data-base management 
program- S9 95.* 

• PAYROLL WITH COST ACCOUNTING - IN BASIC - BK1001 - 
by L Poole & M Borchers includes prograni hsllnga AJtn remarks, 
descriptions, discussions ol the principle behind each program, 
file layouts. arKl a complete user's manual with slep-by-step tn- 
siructions. flowcharts, and simple reports and CRT displays 
Payroll and cost accounting features include separate payrolls for 
up lo 10 companies, time-tested interactive data entry, easy cor- 
reclion of data entry errors, job costing Oabor ol distribution], 
check printing with full deduction and pay detail, and 16 different 
printed repons. including W-2 and 941 S20 00.' 

• LOW-COST. PERSONAL COMPUTER BASED INVESTMENT DECISION SYSTEMS - BKllOl -Use Ihis guidebooK by Man- 
Computer Systems. Inc. s president, Jerry Feisen. lo develop inexpensive personal computer systems thai can help you make 
better investment decisions $1500* 

• HOW TO MAKE MONEY WITH COMPUTERS- BK1O03 -In 10 Information. pacKefl chapters, Jerry Feisen describes more 
than 30 computer-related, money-maKmg. hgh profit, low capital investment opportunities. $15 00.' 




WHAT TO DO 
AntRYOUHff 

RETURN 



P.CC"»fW»oofco* 




• SOME COMMON BASIC PROORAAAS-BKIOM-published by 
Adam Osborne A A&sociates, inc Perfect for non-lechntcal com- 
puterisis requiring ready to-use programs. Business programs, 
plus miscellaneous programs Invaluable tor Ihe user who Is not 
an experienced programmer All will op«rale in Ihe slar>d-aione 
mode. $1250 paperback.' 

• WHAT TO DO AFTER YOU HIT RETURN - BK1071 - PCCs first 
book ol computer games ... 48 dillerent computer games you can 
play in BASIC .., programs, descriptions, many illustrations. 
Lunar Landing, Hammurabi, Kmg. Civei 2, Qubic 5, Taxman. Star 
Trek. Crash. Market, elc. $10.95.^ 

• BASIC COMPUTER GAMES- BK1074- Okay, so once you get 
your computer ana are lunnino m BASIC, then what? Then you 
need some programs in BASIC, thals what This book has 101 
games lor you Irom very simple to real buggers You gel the 
games, a deaoription ol the games, the listing to put in your com- 
pular and a sainpt* run to show you how they work. Fun. Any one 
ganr*e will be worth more than the price of Ihe book for the fun you 
and your lamily will have with it. S7.50.' 

• SIXTY CHALLENOING PROBLEMS WITH BASIC SOLUTIONS 
C2nd Edition) - BK 1 073 - by Donald Spencer, provides the serious 
student of BASIC programming with Inierasting problems and 
solutions No knowledge of math above algebra required. Includes 
a number of game programs, as well as programs for financial In- 
terest, conversions and numeric manipulations. M.95.* 



e0nkfocoffipMlIn8BM»<ir>pif«IVimMy«u9h'^l<Ui458 l>« Mjrc to inciu* dtKhwdiUll^cfcdi oHMofrwiien Al Of«Mi arid *l,CIOh«ndlli%. 
PiNsr ■»<><■ 4.f.»rMt 'oi dcfe*r-v. UbcitHHU '•gdiilmii ytiia naitn? Pluae wftte loCuiwnwr Kervlraat tttr akovcAiMreas 



J. 



FOR TOLL FREE ORDERiPfG CALL 1-800-258-5473 
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PREVIEW 



WHAT TO LOOK 
FOR IN THE 



INSIDE LEVEL I LIFE 



JUNE 



SO 



An indepth look at the power and 
potential of the Level I ROMs. 
Often scorned by converts to 
Level II, the basic BASIC is still a 
language to be reckoned vi/ith. 



RANDOMNESS TESTING 1, 2, 3 



The ins and outs of randomness 
are explored in an ordered man- 
ner. Check the distribution of 
your randomness with a bar 
graph demonstration program. 



Hook up your 80 to the outside 
world, via its parallel ports, and 
input measurements directly to 
your program. Get rid of pen and 
graph paper! 



Is there life within your comput- 
er? There will be next month, 
with the game of Life. Watch 
thousands of generations flash 
before your eyes in minutes. If 
you don't like the way evolution 
is progressing, then stop the ac- 
tion and play "GOD"! 



ALL THIS PLUS 
MUCH MORE! 



ADVERTISERS 
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Ask for Instant Software at a computer store near you. 



AlatMma 

Andarson Ccxnpularl 

31 M Unlvariity Of , Hufiliv4lla 

CoTiputarlana o> Hunlavilta 

3020 Univarsily Di . HicHivtli* 

Olansk) Broi. 

3'e3 Airtwt Sivl Motxla 

Arizona 

Ham S>>ac<i 

4W B-* N IMP St . PrKMrnm 

Mil«li TV 1 Radio 

ftZi East &foadi>ir.'WBsa 

Calllornli 

Byta Shop 

B03B Oalfmon Meg* BWD . 

San Dlago 

Byta Shop ol Ml View 

KiS WbsI El Camino Heal Ml Vie*. 

Byle Srxip o' SacraTienio 

60*1 G'eenMC* LT Dlrus Me,gf.t5 

Capilal Computa' Sy items 

3388 El Camiivi A«e . Sac 'a ■"•"'a 

Compuie's Mat)e Easy 

B1B East Ave 0-9. Pairrdaie 

Computf Sttn* ol San LaanOro 

rot HilacAnnur Blid . San Laand'o 

ComiHilaf Wotta 

8791 WestTi.nsie' Aie . Weslmms'ef 

Compufftfianft 

16720 5 HiHino'na. Lawrrdaie 
ComDUIB'lina of W LA 
68*0 La Cienega B'lO . Ingi^wood 
Coast EIRCIronitj 

311B Ho Mil" SI Morro Bav 

Com pule' I and 

24001 v<a Fab'icailF Nn <n4 

Missiof^ Vieio 

MobOi-i'omcs 

137S So Bascom Ave . Sari ^o^e 

■lObDy World 

19511 Busiress Cu D' li"ii 6 

BoOinOoe 

iCE House inc 

vm ^o1^ E Sl San Be"'a-'1'no 

Jade CoTiputet P'ofljcts 

4901 W Oose'T'ans Ma*1"o'"e 

OpatipTecf^n'cel 800*5 

1033 N Sycjmo'e *ve I03 Aifl*'" 

□ i CoTpuiets Ire 

1581B Mawtno'ne Bivd Lawriaie 

Radio Shack Dealei 

a2K Mira Mflaa Bi<d San D'eQO 

Radio Shack Dealer 

SO H Cabniio Hnr , Hall Moo" Ba^ 

Santa Bosa Com put ■' Cenle' 
604 7t>- S' Sania Rosa 
Si'«' Spu' Eiecl Cimm 
135S2 Central A.e , C'no 
The Computer Slo'B 
820 B-n*a«ay Sa"ta Monic* 

Colorado 

Byte Stiop 

3464 S AcOmjSt EnglewDOd 
Coio'adQ Compute' Sysiems 
3T1 W 7«!ri Are . WeslmrnsIB' 
Compuiefiand ot No'tti Dtr)te' 
a 749 Wads wort ^ BWd ArvaOa 

Compulai STiack 
1635 South Piaine. Pueblo 
The Computei Store 
2300 Welian SI . Denve' 

Connacttcul 

Ameocar flusmess Compuiers 

454 Thamea Sl Groton 

Cofnputeriab 

130 Jetterson, Ht* London 

Computetiand 

1700 F>oai Rd Fai'lieid 

Computw WOfliS 

1*39 Post no E LiBettY Piaia 

Westpo't 



o.c. 

Tne Piaoram Slo'e 

4200 Wisconsin Ave NW. 

Washmfllon.DC 

Ftorlda 

Adventure Iniernatmnal 

200 Bald Cyptrss CI Longwood 

AMF Eiactrofiici 

11146 N 30lh St Tampa 

Eloyd Ebart Carpoiation 

1328 WssI i%in St . Panama City 

Computer CeniB' 

S57B Central A.e , St RatefsDurg 

Compu taf land ol F t Laudvrdav 

3963 H ''edersi Hoy Ft Laj4erdaie 



Cotnpulvtland o< Jacksonitlte 

2TT7« UmvefS'ty B'vd W 

jBckaonville 

Compute' Shack 

333e Beach Bi>a . Jacksonville 

Curt's Waiera Entefpiiaoa 

J3e Talbot Ave Melbou'ia 

HeBt^ Hit Electronic 

405 w iGthAve Cente' Miaiean 

M IS Computefmation 

129S Cvp™»» AvTaibol A« , Meibtnj"i« 

Heath Kit E^ectianic 

*71»W ISIh *.B Cenie- HiaiBih 

HISCompulB'mation 

179S Cyp'oss A.B . Meioou'ifl 

Sound Ideas 

2201 CNW 13in, Gamesvllle 

Ukatan Gcnpular Slora 

Aitport 9a DBSlin 

Williams Radio k TV inc 

2062 Liberty SI Jacksonville 

OaorgU 

Atlanta Computer Mart 

Aiianla 

Compularland of Allanli 

2423 Coob Parka ay, Smyrna 

Hatwall 

Coinputaciand O' Hawaii 

W7 U Federal Hwy . Honolulu 

tad'o nnack Assoc Store 

1712S Ki-flSt H0"0lutu 

Idaho 

Electronic specialists 
841 t Farrvievi Ave . Boi5e 

llllnolfl 

Compulerland 

4507 No'in Ste'iing Pao'ia 

Conipuierlano 

951- N Milwaukee Av« Nues 

Compute' Slation 

3659 Nameoki Rd . Grantte City 

MtdweM Micro Computers. Inc 

708 5 Mam St . LombB'd 

Indiana 

Compuier Centet 0' Soutti BeriQ 
51W1 US 31 No'lh Souin BenO 
Data Oomain 

22' W DodOs. Sloominglon 
Fan Cteek Electron«a SlO'e 
732 CeniB' St . Pend'elon 

lotwa 

Memory Bank 

4128 B'Bdv 31 Da.enpo't 

Kantaa 

Central Kansas Compute'^ 
6 S B'o»d*By He"n(jTon 

Louisiana 

Compute' Snoppe i"c 

3225 Danny Pa-v Su'le 222 Mettn'ie 

Miina 

Rad'O Stiack 

315 Mam Ma" PO So Portlar>0 

Maryland 

Jack F..es Electronics 
480eDebiienCi'Cie P'Hei.tiie 
The Con^m Center 
9624 Ft Meade Rd Laurel 

Massachusatl* 

Com pu lor City 

:/b Msm SI . Charisslowr^ 

Compute'Cily 

50 Wo'ceste' Rd , Fiammgham 

Computer I and o' Boston 

214 Wo'cesier RO Wellestey 

Compuler Packages Unrimiied 

!4* w Boyislon Sl . West Boylslon 

Lighthouse Computer Softoare 

14 Fall River A>e Renobaih 

New England Electronics Co 

679 Highland Ave . Ne*dham 

The Compute' Store 

1 20 Cambridge St Burlington 

Tutts Radio & Electronics 

206 Mystic Aie WedlO'd 

Michigan 

Campular Cental 

28251 Ford Rd . Garden City 

Computer Connections 

38*37 Grand flivet, Farmmglon Mills 

Compuie'land ol Grand Rapids 

2927 2ath SI S E , Kenivood 

Com pule' land o' Rochesiar 

30' S Liverno'l, Rocnost«r 

Compulariand ot South field 

296''3 Northwest em Hw, , Soulfifieid 

Computer Mat 

MOW 14 Mile Rd Ciawson 

Hobby House 

1035 W Territorial Rd . BaitIB Creek 



Instant Software Inc 



TM AKainala Sou'ca 
<BOe Ada, Lansing 
ve O'Oa Taactw' Shoppe 
1823 Wilmyre Si Vps'ia^li 

Mlnnasota 

Computer I and of Hopkins 
1l319H*y F Hopkins 

Digital Den 

Bumsville Center 

Minnesota Software Int 

5422 Fisfte' Sl Wii'B Bear LakB 

Zim Comou tars 

5717 >;b'.bs Ave H B'OO-iir Cente- 

Mils 111 IppI 

□yets Inc 

200 E Wain SI . Wesl Potnl 
W Varnon Fnsler Inc 
816 Foley Sl Jackso" 

Missouri 

Computervan. Inc 

5t Florissant Oaks StmocmD Center 

FiorissanI 

ConsoiiOaled Soli ware 

16501 Greenwaia Coi;i B^''on 

Minnatota 

Cornputaiiand cf Hopkins 
11319 Hwy F Hopkins 
Digital Den 

Burnsv.ne Center 

Minnesota Sollware inc 

5422Fisnei St Whits Bear Lake 

Zim Computers 

57t7 Ker.BS Ave H Brnoklin Center 

Nebraska 

CompulBrland of Omahs 
11031 Elm Sl Omaha 
Midwest Compulei Co Inc 
S625ISt .O-raha 
MidwBSi CompulBi Co Inc 
*4*2S 64in Si On^aha 

M>dwBSi Compuier Co inc 
«403 S 87ih SI , Omaha 

Nevada 

C«ntuiy 23 

4566 Soring MoiiniBm Rd Las Vegas 

Naw H amps hire 

B'tsnOytes ComoutB'r Cenie' 
SeSP-easa"! St Concora 
ComouterCiii 
'525 S Willow Mgnr.hesler 
Paul s TV 
MainSi F'emonl 
Portsmouth Compulei Center 
31 Raynes Avu Poil^mouth 
Radio Shar.k Assoc Sio'e 
Fa-'barks Pfa/a Ke»ne 

Naw Jarsay 

Computer Encounter 

2 Nassau St Princeton 

Compuieiiand 

35 Piaia Rte ^4 W Baramus 

Computer Mart of NJ 

501 Rte 27 Iselm 

Danes Eleclronics 

PBnnsville Shoppir'o CIr Pennsv I'* 

Personal Compel ting Int 

51 Central Sq Lmwood 

Radio SnackfJ&J Electiomc 

Mansfield Shopping Cir 

Rt 57 Allen Rd . HacketistGwn 

The Bargain Brothers 
Glen Roc Shoppmo Center 
216 Scotch Road Tienlon 
The Compute' tmpo'ium 
Bidg 'D3 Avenues ol Commerce 
242B Rte 38 Che-ry M111 

Naw Maxico 

Aniei Electronics Co 

232 Wisconsin N f Aibuautrgue 

Legey and Associates 

2908 Tahiti Ci ^JE Aibugueraue 

Mitcneii s Music (Radio Shacki 

407 W Church CailsBaO 

Soutfi West Computer Center 

121 Wyaii Driy*. Suite 7. Las Cruces 

Naw Yofh 

ArisloCiafl 

31* Fifth Ave . NVC 

Bits & Bytes 

2800 Siiaight Rd . Fredonia 

Computer Cornei 

200 Mamiiion A«a While Pams 

Compule' £i» Corp 
1570 3rd Ave . Ne- Vork 
Compute' Factory 
485 LBiington Ave NYC 

Computer House inc 

721 Atlantic Ave Rochester 

^2 



Compulariand of Nassau 

79 Wesibv'y Ave . Carle PiaiM 

Compute' World 

5'9 Boston Post Rd . Pot Cnesie' 

Comtek Electronics, Inc 

2666 Cor>ey island Ave . Brooklyn 

Comtek Electronics. Inc 

Staten island tiitiii 

Store 22aA Staten Island 

Home Computer Center 

67 1 Monroe Ave Rochester 

Key Eiec Ironies 

Sf hsneciady 

Lashen EiBclrnnica Inc 

!1 Broadway. Denville 

Mr Compular 

Imp Plais. Rte. 9. Wepplnge's Falls 

Sol Iron Systems 

308 Columbia Turnpike. Rensseiae' 

Tiie Computer Tree inc 

409 Hooper Rd Endwell 

Lips t at B Compu'er Shop 

629 French Rd Campus P'aia 

New Had lord 

North Carolina 

Byle Shop of Raleigh 

1213 Hiiiaborouen St . Riiaign 

Ohk) 

AHair Business Systems Inc 
!>252 "JO"" Oi.ie Dr Daylon 
Asi'o Video Eiecironits 
%4 t Mgin Sl . Lancaster 

Cincinnati Computer Sioie 
*B1B InlB'Stale Or . Cincinnati 
Compulariand 
4579 Great No'ihem Blvd 
N Olmsiead 
CompulBrland 

6429 Busch Blvd Columbus 
ComputerLand 

1288 Som Rd May'ieid Heights 
Computer Store 0' Toledo 
IB Hiilwycfc Dr Toledo 

Forbees Microsystems mc 
35 N B-oad Fai'born 
Microcomputer Center 
7900 Paragon Rd . Oayton 
Micro Mini Computer World 
/4 Rob'nwooO Columbus 
Universal Amateur Radio I'c 
1280 Aida Or Columbus 

Oklahoma 

Sounds Etc 
Mv« 33, Watonga 
Vern Street Products 
Radio Shack Dealer 
' tj w Tj'i St Sapuipa 

Oragon 

Compuieriand of Portland 
12020 SW Mam St Tigara 
Computer Pathways UnhmTied Inc 
2151 Davcor Si SE Salem 

Psnnsylvania 

Audio Marl 

518 Fitth Ave New Qiighton 

Arico Elect 

302 Wyoming AVB Kiogslon 

Arico Eiecl 

Bark Mountain Shop Cf 

Shaveriown 

Compute' Wortrshoppe 
38*8 William Penn Hwy. Monroeville 
Comouterland of HarnsOuig 
*&44 Carlisle Pike Mechamcsbuig 
Erie Compuler Co 
2'27 Wesl BthSI Ene 
Mighty Byle Computer Cenler 
537 East on Rd . Ha'sriain 

Personal Computer Co'p 

2* 26 West Lancasta' Ave Paoh 

Personal Compute' Corp 

F'aier Man Line asi*i Ave Fra^er 

Rhoda Island 

Computer City 

165 Angen St Providence 

South Dakota 

CB Radio SrtacR 

21SI and Broadway Vaoklon 

Tannassea 

Compuierlab 

671 S Menden Hall Ad , Wamphis 

H & ,' Electronics Inc 

509 hv Jackson St . Tullahoma 

Taxas 

Computer Port 

926 N Coiiig Ariiftgton 

Houston Microcomputer TeCh 

5313 Bissonet Beliane 

K A Eiact 

9O90 Stetnmons Frwy . Dallas 



Pan Amatican Elect Inc. 
'117 Conway Mission 

Radio Snack Dealer 

21969 KBIy Freeway. Kaly 

Ram Micro Systems 

6353 Camp Bowie Blvd Fi Worth 

Utah 

Quality Technology 

470 E 2nd So San Lake Ciiy 

Virginia 

Hoine Compular Center 

2927 Virginia Beach Bird 

Virginia Beach 

Soulhside Radio Comm 

135 Pickwick Ave . Colonial Heights 

Washington 

Ameiican Meicantila Co Inc 

2418 1SI Ave S . Seattle 

Byle Shop ol Bellevue 

14701 N E 201h St EJeMevue 

Compui«'iand of South King Co 

1500 S 336 SI .Suite 12 

Federal Way 

Magnolia Mico Systems 

2612 Thorndyke Ave . SaallW 

Personal Computers 

S 104 Fieva Spokane 

Ve Old Computer Srwp 

1301 G Washington, Ricmand 

Wasi Virginia 

TT»e Compuler Corner Irfcc 

22 Boachursl Ave Morganiown 

The Computer Store 

Municipal Parking Bldg . Charlestoi 

Wisconsin 

Byle Shop Of Milwaukee 

6019 Wesl Layton Ave , Greenfield 

Com pule" land 

690 5 Whiiney Way. Madison 

Pat led Microsyslems 

4265 W Loomis Rd Milwaukee 



Puano Rico 

The Microcomputer Store 
I5GS Ave Jesus T Pmero 
Caoarr* Tenace 

Canada 

CANADIAN DISTRIBUTORS 

Micron Dislribuling 

*09 Queen SI , W Toronto. Onl 

M5V 2A5 

Compulerland ol Winnipeg 

715 Paridoe Ave . Winnipeg. Man 

Compumari 

411 Roosave'l Ave Ottawa Onia'io 

Compulc' Mart Lid 

'055 vonge Sl Suite 208 

Toronto Onlario 

Gaiactia Compute's 

103rd A.e Edmonton Alberta 

Micromalic Systems inc 

101 8136 Park Rd . Richmond B C 

Micro Shack of W Canada 

333 Park Street. Regma Sask 

Qrlhcr Holdings Ltd 

12*1' stony Plain Road 

Edmonton Alberta 

Total Computer Systems 

A)a> Ontario 

England 

Tamays & l-arr Ltd 
* Morgan SI London 

Franca 

Sideg 

*5 Rue da la ChapBiia. Pan* 

Sniea % a 

20 Rue de Leningrad Pans 

Italy 

HOMIC s I I 

Piaua Da Angeli 1 Miiano 

Wast Garmany 

Eiecl'ooic HobOy Shop 
Kaiseisir 20 Bonn 

MicoSnop BoOansee 
Marksti 3 777B MarkdO'f 

Australia 

Compule'waie 

62 Paisley St . Footscray VIC 

Dalorast Software 

36 Glen Tower Dnve 

Glen Wave'ly VIC 

Softipnics Micro Systems 

Lindtieid 

Sure Load Sofia are 

PO Bon 26. Waslon ACT 

South Africa 

Eddie Taiberg 

P O Boi 745 Johannesburg 



Peterborough, New Hampshire 03458 603-924-7296 




STARTER KIT 



EXATRON STRINGY FLOPPY FOR THE TRS-80 



Recommended initial purchase: 




SPECIAL PRICE FpRTHiS STARTER KIT 


$299.50 


Exatron Stringy Floppy 


S249.50 


Sales Tax (CalitoRjIiia only) 




3Waferseach:5',10',20',50' 


40.00 


Shipping and Handling 


5,60 


Bus Extender. 2-fof-1 


15.00 


TOTAL 




ESF Machine Language Monitor 


9.95 






(Plus sriioping and lax it apDiicaDlei 


S314.45 







For more inforrnation see the current Exatron Stringy Floppy Owners Association Newsletter in Microcomputing. 

Sltingy Fiopuv is d IraUeinafH ot Lol'on Corpo.' ation 



II you nave any questions abaul the produc!. about Ejalron. oi ESFOA, please cal 
ine Hot Line Address loiters lo ESFOA 3559 RyOer St Sanla Claia, CA 95051 




v'S 



excellence m electronics 



HOT LINE (For Calls Outside CA) 800-538-8559 

exatron 

3555 Ryder Street ■ Santa Clara, California 95051 
(408) 737-7111 



